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Preface 
This Edited book “Recent Research in Medical and Life Sciences” is based on the 
proceedings of the “2nd Online International Conference on Advance Interdisciplinary 
Research (ICAIR-2023)”, Jointly Organized by Digvijay Nath Post Graduate College, 
Gorakhpur, U.P. & Science-Tech Institute run by Manraj Kuwar Singh Educational Society, 
Lucknow, U.P. during April 07 -09, 2023. The aim of this conference was to bring together 
the young as well as experienced researchers on one platform to discuss the recent findings in 
the aforesaid areas of Physical and Chemical Sciences. After peer reviewing process, relevant 


research papers were finally included in this book as chapters. 


The present volume is based on the contributions made by various authors on different 
important topic of “Recent Research in Medical and Life Sciences” and introduces the 
subject along the following topics: To Study the Aggressive Behavioral Changes Observed in 
School Children between 8-18 Years Age after the Restart of Offline Regular Classes, Post 
COVID-19 Lockdown; Utility of Principles of Ayurveda In Myocardial Reperfusion Injury: 
A Review; Artificial Intelligence as a Diagnostic Tool for Prolapsed Intervertebral Disc: A 
Literature Review; Perspectives of patients having Diabetes Peripheral Neuropathy about 
Physiotherapy intervention: A Literature Review; The Psychological impact and coping 
mechanism of Covid- 19 on Staff Nurses’- A retrospective study; Detection of pathogen 
Candidatus Liberibacter asiaticus (CLas) causing Citrus Greening Disease by gene primer 
method; Tenofovir induced nephrotoxicity; Use of E-learning & Face to Face learning 
strategies for Nursing students in relation to their some personal variables; Assess knowledge 
gap on morbidities, its preventive, control measures and practice of using preventive 
measures related to air pollution among Traffic police in W.B (Kolkata); A Questionaire 
based Survey on Student’s Opinion on the Prevailing Methods in Medical Education during 
the COVID Pandemic; Therapeutic potential of Ayurveda management in atrial fibrillation 
with special reference to paroxysmal and Lone AF; Occlusal Wear of CAD-CAM fabricated 
restorations — A Review of Current Literature; Covid-19: Neurological and Psychological 
Effects (A Review Study); Hepato and Nephro Protective Potential of Saraca indica 
Methanolic Extract against Lead Acetate Induced Toxicity in Rats; Phytochemical analysis 
and evaluation of antioxidant activity in methanolic extracts of Macrotyloma uniflorum 
(Lam); Reusable versus Disposable Surgical Gowns: A Preference Comparison among the 
Surgical Staff based on Comfort and Protection Performances of the Surgical Gowns; Lived 


Experiences of Incarceration: A narrative review; and Evaluation of effect of grafting 


materials on implant stability and bone regeneration in patients with transcrestal approach for 


sinus augmentation at three different time intervals - An Experimental study 


We must place on record our sincere gratitude to the authors not only for their effort in 
preparing the papers for the present volume, but also their patience in waiting to see their 
work in print. Finally, we are also thankful to our publishers Mrs. Shweta Singh M/S 
MKSES Publishers, Lucknow for taking all the efforts in bringing out this volume in short 


span time. 
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Chapter: 1 
To Study the Aggressive Behavioral Changes Observed in School Children between 8- 
18 Years Age after the Restart of Offline Regular Classes, Post COVID-19 Lockdown 
Dr Sunitha K', Aishwarya Pathalavath” and Dr Niva Shirke° 
Professor and Head, Department of Practice of Medicine, Bhagawan Buddha Homoeopathic 
Medical College and Hospital affliated to RGUHS, Bangalore, Karnataka 

Student scholar Bhagawan Buddha Homoeopathic Medical College and Hospital affliated to 

RGUHS, Bangalore, Karnataka 
3Guest Faculty, Professor, Department of Practice of Medicine, Bhagawan Buddha 
Homoeopathic Medical College and Hospital affliated to RGUHS, Bangalore, Karnataka 

E-mail: drsuni2003 @gmail.com 


Abstract: A Questionnaire survey was done on school children 8-18 years of age, in 2022- 
23 to look for any behavioural changes after regular offline classes restarted, post covid-19 
lockdown. Any changes in their academic performances were also looked for. A Google form 
of the Questionnaire was shared among hundred parents. Behaviour performances, grade of 
aggressiveness, etc. were the parameters assessed. Out of these, fifty children were screened 
with the help of Child Academic Behaviour Checklist. One case study was done to showcase 
the aggressive changes in a child and its treatment by homoeopathic approach. A detailed 
study was done from the questionnaires that reported aggressive behaviour and academic 
changes. Results showed less progress in academic and classroom performances, mild 
changes in social-skills and moderate changes in their self-esteem. More changes were seen 


in children between 8-14 years and moderately in 15-18 years of age. 


Keywords: Aggressive behaviour in a child, Academic Behaviour Checklist, Mobile abuse, 


Video games, Homoeopathic treatment. 


Introduction: Aggressive behavioural changes are described as acts of becoming impulsive, 
throwing temper tantrums, making mistakes, destroying objects/ property, being cruel with 
others, difficulty in handling me-alone time or unable to play calmly etc. If untreated, it can 
lead to behavioural disorders, conduct or pervasive developmental problems requiring 
treatment and counselling. After Covid-19 many children had problems in adjustment from 
online classes taken in the comfort of homes to offline classroom classes coming with 


different set of etiquettes, discipline and social interactions. 


In my study the changes observed in school children as they started going to regular classes 
as per the feedback form/ observations noticed by parents were as follows: - not 


concentrating in studies, taking long time for performing study-related activities, poor 
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performance in examinations, restlessness and inability to sit in one place for long, occupied 
in playing mobile video games and not doing regular homework. Few feedbacks were also 


taken orally during the parent teachers’ meeting. 


Children often express anger and irritability as an aggressive behaviour towards others. These 
changes were seen as the School Classes transformed from online to regular offline mode. 
The children had adapted to excessive mobile usage during online classes which had created 


a severe distraction. They would watch different videos in between the Classes. 


A questionnaire survey was done in children between age group 8-18 years. The Academic 
Behaviour Checklist (ABC CHECKLIST) was used to identify the changes. Survey was done 
in Google form, sent to 100 parents out of whom screening was done from 50 children (as the 
rest gave invalid responses) with respect to the changes observed in behavioural performance, 


academic performance and response to stimuli. 


In these children, management of aggressive behaviour can be done with appropriate 
homoeopathic medicines, controlled less usage of mobile, getting them occupied in outdoor 


games and if requiring individual / family counselling, etc. 
Objectives: 


e To study in detail aggressive behaviour. 

e To identify the changes seen in children tending to develop aggressive behaviour by 
using questionnaire survey. 

e To study the impact of behavioural changes seen in children by using academic 
behaviour checklist. 


e Scope and homoeopathic management in a case study. 
Methodology 


Study design: Questionnaire method used - The Academic Behavioural Checklist (ABC 
checklist) 


Study setting: This study was based on data collected online through Google form from the 


parents of school going children between 8-18 years of age. 


Sampling method: Randomly selected parents from the neighbourhood and relatives who 
agreed to participate. The Questionnaire was sent to 100 parents online, out of which 50 


responses were used for the study. 
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Study procedure: CHILD AGGRESSIVE BEHAVIOUR CHECKLIST (ABC checklist). 


INCLUSIVE CRITERIA EXCLUSIVE CRITERIA 


The age group of 8-18 years were taken for 


the study 


The aggressive changes seen after they 


started going for regular offline classes was 


observed. 


(child 


academic 


Only academic behavioural changes 
behaviour in classroom, 


performances, social skills and self-esteem) 


The age group below 8 years and above 18 


years were excluded from the study. 


The aggressive behavioural changes causing 
deficit, 


problems, depression and addictive behaviour 


attention conduct — behavioural 


causing violence/ aggression were excluded. 


Child behaviour problems excluded like 


hyperactivity, dysfunctional peer 


relationships, anti-social behaviour. 


were noted. 


Review of literature 
Factors for aggression can be: 


1. Biological Factors: Irregular brain development with increased activity in amygdala and 
decreased activity in the pre-frontal cortex, to aggression, genetics and hormonal 
imbalance / changes with adolescent. 

2. Psychological Factors: Aggressive behaviour can happen in conditions like conduct 
disorders, ADHD, PTSD, autism, depression and certain personality disorders. 

3. Environment Factors: In school children, they can get addicted to gadgets, watching 
videos and playing video games. Usage of mobile phones for online classes during 


Covid-19 and lack of communication with other children led to its easy addiction. 


Aggression may lead to arguments, impulsiveness, poor academic performance and addiction 


to other media and game apps etc. along with the following: 


e Violent temper tantrums 
e Taunting/ bullying/ insulting/provoking/ threatening others 


e Lying and stealing 
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e Destroying other peoples’ belongings/ property 

e Using toys or other objects as weapon 

e Talking excessively, abusive language use 

e Initiating physical fights 

e Has difficulty waiting in line 

e Making careless mistakes, confusion 

e Does not seem to listen, when spoken to directly 

e Has difficulty in organizing / completing tasks 

e Runs about or climbs excessively at inappropriate times 

e Blurts out answers before questions have been completed. 


e Anxiety and inferiority complex. 


In school going children the observation of aggression were: less concentration in studies, 
slow performance in activities, inability to sit in one place while being taught, overexcited 
and tired at same time, involved in playing mischief, anger expressions and being irritable, 


impulsive, inferiority complex, etc. 
General management and Treatment: 


History of the child should be taken in detail. Changes in behaviour should be observed and 
assessed and then the best way should be found and suggested where we can help him/her to 
express the emotions through words and friendly actions. This will help him/her to not resort 


to aggression as a means of expression. 


e Parents should be the role models. The child should be nurtured to develop a sense of 
security. * Children should be taught to value people and objects. Stories about them 
will help develop a bond so that they do not harm them in aggression 

e Acceptable and unacceptable behaviour to be explained. Rules to be adhered to. 

e Regular physical activities like outdoor games should be encouraged so that they spend 
excess of their energy meaningfully. 

e Encouraging them to read books and spend quality time with family. 


e Proper counselling to be given to children 
Analysis of the Data 


Questionnaire survey study is as follows 
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e Questionnaire containing 100 questions 
e Screening done from 50 forms with valid data. 
e This survey consists of classroom behavioural performance, academic performance, 


their response to stimuli and at last the grade of aggressiveness is measured. 


Google form Response of 50 screened children 


Age group (Years) Responses Received 
re 
ee ae 


AGE 


Figure 1: Age response and sex ratio 
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Figure 2: Class distribution and strength of the child percentage 
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Figure 3: Senses percentage in CBCL 
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Figure 4: Percentage of attention in children 
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MEMORY ABOVE AVERAGE PROBLEMATIC 
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HANDWRITING. 
SPEED OF CUTPUT SPEECH CLARITY 


MOTOR ABOVE AVERAGE | AVERAGE | PROBLEMTIC 
SPEECHTCLARITY 


GROSS WOTOR COORDINATION & FINE MOTOR 
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HANDWRITING 
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CLASSROOM BEHAVIORAL PERFORMANCE 
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CLASSROOM BEHAVIOURAL PERFORMANCE | Above average} Average | Problematic 
ABILITY TO WORK WITHOUT REWARDS 40% fe 
HOMEWORK COMPLETION & QUALITY 32% 
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ACADEMIC PERFORMANCE ABOVE AVERAGE PROBLEMATIC 
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SYMPTOMS NO PROBLEM | OCCASIONAL | FREQUEN | VERY OFTEN 
CONCERN CONCERN | A PROBLEM 
FAILS TO GIVE ATTENTION TO | 36% Mo 22% 


DETAILS OR MAKES 
CARELESS MISTAKES 


DIFFICULT OLLOWING | 42% 32% 

eae a 

AVOIDS OR DISLIKES TO | 34% 42% 

ENGAGE IN TASKS a 

LOSES THINGS NECESSARY | 28% 34% 22% 16% 

IS EASILY DISTRACTED BY | 22% 40% 24% 14% 
formeisern ||P 


HAS DIFFICULTY WAITING IN | 38% 22% 20° 
Eas a 

INTERRUPTS OR INTRUDES | 34% 30% 18 
ea a 

IS PHYSICALLY CRUEL TO | 46% 

PEOPLE OR HAS STOLEN 

ITEMS 


LIES TO OBTAIN GOODS FOR | 38% 20 
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SELF ESTEEM O PROBLEM OCCASIONAL iitineeas VERY OFTEN 
roca nanis “| Jeones [concn [smote 
pecans fe lee ae 

NEGATIVE 36% 20% —— 
COMMENTS ABOUT 

SELF OR OTHERS 

TAKES | 
pesrmury | 

COOPERATES WITH] 30% 0 10% 
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POPULARITY 28% 26% 


=— fe | 
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Results: The responses collected were as follows: 


e Male: Female ratio 52: 48 


e Senses 
Touch- 10% children were problematic, average was 12%. 
Hearing-14% children were problematic and were advised for ENT opinion. 


Vision- 26% children had average vision. The last benchers could not see the blackboard 
clearly. 14% children had problematic vision and were advised eye-examination for 


corrective spectacles. 


e In attention: The length of attention span is problematic for 20% of children. 
Counselling was given. 
e In perceptual area, 8-12% children felt problematic. These were explained to their 


parents for corrective action. 
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e Memory retrieval ability was found to be problematic in 8-12 %. 

e Indifferent conceptual problems 10-18 % were problematic. 

e In handwriting, totally 22% were found to be problematic and 38% had average 
handwriting skills. Children were encouraged to practice in Handwriting practice books 
for improvement. 

e In classroom behavioural problems, commonest were inability to participate in class 
discussion - 28%,, not completing activities - 20%, inappropriate seeking of attention - 


24%, frequent absence - 24%, inability to follow classroom rules - 24%. 


Homework completion was problematic for 24% children, average - 44%. Parents and 
teachers were informed to take special interest these children at home and in school 
respectively. Test taking and study skills was above average for 34% children and 26% was 
problematic in some children, so proper attention was given to these children during studies 
and examination to improve their grades. In areas like excessive socialising - 22%, spacing 
out - 22%, insecurity -16%, sloppiness - 14%, irritable or cursing - 20%, anxiousness - 22% 


were the problematic percentages. 


e In the ability to work without rewards, 22% felt problematic and 38% were average so 
they were encouraged to finish their work without any guidance or rewards. Reasonable 
mild forms of appreciation relatable to the efforts put-in were allowed. 

e In academic performance area like arithmetic concepts and calculations, oral 
expression, social science, language, music, art, etc. all these areas, very often 
problematic children were of 12- 26%/, So they were given proper counselling. They 
were encouraged in academics to get good grades. 

e Symptoms like in-attentveness - 22%, difficulty following tasks - 16%, getting easily 
distracted - 14%, difficulty waiting in line - 22%, interrupting others - 18%, being cruel 
to others and stealing - 16%, initiating fights - 20%, lying - 22%, being fearful/ anxious 
- 24%, bullies/ threatens - 18%, losing temper - 18%, were the problematic percentage. 

e Lack of self-confidence - 14%, physically aggressive and verbally abusive - 14%, 
inconsiderate of others - 24% were the main difficult social skills lack observed in 


problematic. They were advised counselling. 


Conclusion: We are able to identify the impact of aggressiveness in children and how their 
academic performance was reduced. A survey was done using Questionnaire and certain 


changes were done along with proper counselling to the children. A case has been included in 
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my study to show the scope of homeopathic management in aggressive-behaviour changes in 
children. According to the survey and research conducted it was found that playing video 
games and watching videos leads to aggressive behaviour in children. Children are extremely 
vulnerable to violence and tend to imitate what they observe. If a child was playing a violent 
video game, then he would adopt the belief that, the harmful acts the character in the game is 
committing is acceptable in real life also. These children should be given screen-time under 
the supervision of parents or any adult. Children should be allowed to play outdoor games 
and interact with other playmates. Children should be reasonably praised for good deeds, 
achievements and good behaviour so that they are motivated and turn themselves into good 


human beings. 
Case Study (details taken mainly from the mother and physicians’ observation) 


A 12 years boy, student of 6™ standard, had taken counselling session with psychologist for 
assessment of psychological changes observed from past 8-10 months. The presenting 
problem was lack of concentration in studies; his academic performance came down to 60% 
from 90%+. He was an intelligent top ranking student of the class previously. There were 
behavioural changes observed in school by parents and teachers. His writing had become 
slow. After coming home from class, he used to play online games on mobile for hours. If his 
mother scolded, he used to get angry and behave obstinately. He would not answer properly 
to questions from parents. He had psychiatric counselling 2-3 times. The parents of the 


patient wanted homoeopathic treatment. 

Past History: 

*Recurrent cold and cough for which he had taken homeopathic treatment on and off. 
*Dermatitis, better after applying moisturizing ointments. 

* A gegressive behaviour, taken counselling from psychiatrist. 

Birth History 


Birth Wt- 2.8 kgs, a full-term, vaginal normal delivery, cried immediately after birth, 2 nd 


child, breast feeding done for 1 year and 2 months. 


*No significant history of mother elicited during pregnancy. Thyroid profile was normal. 


Mother was 32 years during the pregnancy. 


Socio economic status: middle class 
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Personal History: 


e Appetite- 3times/day, satiated 

e Taste- normal, appreciable 

e = Thirst: 21/day 

e Desire: oily food 

e Aversion: milk and milk products 

e Stool: 2/day, satisfactory * Micturition: 5-6/d, 0-1/n 

e Sweat: profuse, generalised 

e Sleep: 9 hours, refreshed, occasionally sleeplessness if mentally excited, very happy 


e Dreams: nothing specific. 
Thermals: 


e Food: cold 

e Bathing: warm water 

e Fanning: required 

e Covering: not required. 


e Patient is thermally towards hot. 
Activity of Child: 


Behaviour is aggressive when he wants things and they are not given. Will get agitated, shout 


and scream and throws things within his reach 
Never keeps his things in their proper place at home. 
Slow in writing. 


Likes to play with his toys, like train, battery operated cars etc. likes to play alone mostly. 


Does not share his toys. 


Likes to go out, likes outings for shopping, for playing, trips to new places etc. Enjoys it. 
Loves to shop for anything that catches his fancy. Will throw a tantrum if parents don’t buy 
it. Will be happy there. Likes to sing and dance or recite something. Even mimics others. Will 


be very excited and cheerful then. 


During such outings or trips, it will be difficult to make him sleep. Remains very excited 


then. Has become very restless. 
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Parents have noticed his fear towards stray dogs or cats although no episode of them being 
unfriendly has been there. Had not noticed it before the lockdown. 
Genral Physical Examination 

1. Built and nourishment: Well-built and nourished 

2. Height: 138 cm 

3. Weight: 39 kg 

4, Anaemia/ Icterus/ Cyanosis/ Oedema/ Clubbing: absent 

5. Skin: healthy, dark complexion 

6. Gait: normal 

7. Vitals: 

BP: 120/80mmhg 

PR: 72/min 

TEMP: Afebrile 

RR: 16/min 


In the systemic examination done in detail, nothing abnormal was detected in the RS, 


CVS, GIT, CNS and skin. 

ANALYSIS OF THE CASE: 

TOTALITY OF SYMPTOMS 

MIND — ALONE; being- desire to be alone 
MIND - COMPANY- aversion to 

MIND -THROWS AWAY- ANGER 
MIND — SCREAMING, anger with 

MIND — FEAR, animals 

MIND — CHEERFUL, singing 


AGGRESIVENESS 
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MIND - RESTLESSNESS 

MIND - CONCENTRATION; lack off; 
MIND — SLOWNESS, writing 

MIMICRY 

GENERALITIES: AVERSION: MILK 
SLEEPLESSNESS, mental excitement from. 


Remedy selected: Based on the above totality, referring to Synthesis Repertory, 


Stramonium came out as the predominantly similar remedy. 
FIRST PRESCRIPTION: 


e STRAMONIUM IM one dose every 15 days. 2 doses given 

e FOLLOW UP AFTER 1 month 

e CHILD ANGER ISSUES WERE MANAGED BY 60% 

e COUNSELING WAS continued to the child. The patient felt 80% better after 


medication 


Second Prescription: Placebo 200 BD x 3 months. 
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Abstract: The consequences of coronary artery disease are attributable to the detrimental 
effects of acute myocardial reperfusion injury typically seen in patients with ST elevation 
myocardial infarction. It is thought to be mediated by critical factors namely free radicals, 
neutrophil-endothelium interactions, apoptosis, altered NO formation and intracellular Ca** 
overload resulting in a series of biochemical and metabolic transformations within the 
myocardium. Cells constantly generate reactive oxygen species (ROS) during aerobic 
metabolism. Oxidative stress occurs in cells when ROS overwhelms the cell’s natural 
antioxidant defences. The corner-stone of therapy for preventing acute MI and limiting the 
size of infarct is timely reperfusion with interventions such as thrombolysis or primary 
percutaneous coronary intervention (PPCI). However, the process of myocardial reperfusion 
can itself induce further cardiomyocyte degeneration and death. Therefore, reducing 
oxidative stress level, free radical scavenging property and improving regeneration potential 
will be an effective strategy for cessation of adverse effects. As there is always a preference 
for natural antioxidants rather than synthetic one, it is an important matter of research for 
evaluating its activity prior to patient administration. There arises the utility of Ayurveda 
principles. Many modalities are told in Ayurveda classical texts that have to be explored in an 
evidence-based way. Therapeutic formulations particularly rasayana would be of great 
importance as it can combat with tissue degeneration. Also, it acts as antioxidant which can 


prevent many diseases. 


Keywords: Myocardial Reperfusion Injury, Apoptosis, Necroptosis, Inflammation, Hridroga, 


Rasayana. 
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Introduction 


The heart holds the monumental yet monotonous task of maintaining circulation.' 
cardiovascular diseases (CVDs) refers to all conditions affecting the heart and blood vessels. 
They comprise the most prevalent serious disorders in industrialized nations and are a rapidly 
growing problem in developing nations.” The World Health Organisation reported that CVD 
is responsible for 17 million deaths every year, which translates to approximately 31% of all 
deaths globally and expects this figure to rise to over 23 million by 2030.° The annular 
number of deaths from CVD in India is projected to rise from 2.26 million (1990) to 4.77 
million (2020). Coronary heart disease prevalence rates in India have been estimated over the 
past several decades and have ranged from 1.6% to 7.4% in rural population and from 1% to 
13.2% in urban populations.’ Approximately half of all CVD-related deaths are caused by 
ischemic heart disease (IHD), which results in loss of cardiomyocytes within the myocardium 


leading to ventricular dysfunction and heart failure.” 


Acute Myocardial Ischemia (MI) occurs when the blood flow is less than the demand 
resulting in deficiency of oxygen, glucose and other factors needed for metabolism. 
Reperfusion is an effective strategy to arrest further progression by reducing infarct size and 
improving clinical outcome. But due to restoration of blood to oxygen deprived ischemic 
myocardium, various alterations occur such as inflammation and oxidative stress induced 
oxidative damage that can culminate in tissue regeneration and finally necrosis. Oxidative 
stress is a phenomenon caused by an imbalance between production and accumulation of 
Reactive Oxygen Species (ROS) in cells and tissues and the ability to detoxify these reactive 
products.6 ROS are produced, mainly by mitochondria, as a result of normal cellular 
metabolism. In mild to moderate concentration, it aids in physiological cellular metabolism. 
But at high concentrations, they produce adverse transformations of cell components like 
lipids, proteins and DNA. Commonly defined ROS includes superoxide radicals (O7), 
Hydrogen Peroxide (H2O2), hydroxyl radicals (.OH) and singlet oxygen (Oz). Cardiovascular 
injury due to ischemic reperfusion has been linked to excess ROS accumulation. Restoration 
of blood flow is essential to reinstate ischemic myocardial tissues. This phenomenon, termed 
myocardial reperfusion injury, can paradoxically reduce the beneficial effects of myocardial 
reperfusion and lead to lethal damage to myocardium by the triggering of apoptosis.7 Using 
antioxidants to scavenge free radicals or targeting the source of ROS may be potential to 
reduce consequences of myocardial reperfusion injury. The role of ROS in myocardial 


reperfusion injury is evident, but lacks adequate clinical approach to combat these. This led to 
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the relevance of development of new modalities with clear experimental basis prior to direct 
patient administration. The possible intervention is the reduction of apoptosis caused by 
oxidative stress by making the myocardial tissues potent with antioxidant drugs so that the 


adverse effects can be minimised.® 
Pathophysiology 


In MI, rapid restoration of blood flow to the ischemic myocardium by reperfusion either by 
thrombolysis or angioplasty has become the corner-stone of therapy.”"° Reperfusion therapy 
should be performed within the first 12h of infarction to limit infarct size (IS), improve 
survival and prevent post-ischemic HF.'' However, sudden restoration blood flow leads 
activation of various intracellular cascades damaging cardiac cells.'* Since the initial 
description of this phenomenon by Jennings et al.'* near 40 years ago, our understanding of 
the mechanisms of reperfusion injury has increased considerably. The pathogenicity is linked 
mainly to regulated cell death (RCD) under the control of numerous biochemical and cellular 
processes such as a burst of reactive oxygen species (ROS), loss of ionic homeostasis, 
mitochondrial dysfunction and inflammation.“ The viable cardiac cells undergo apoptotic 
death due to this reperfusion injury. The reason for this can be attributed to lack of 
regeneration to cardiac cells. So, the dead cells cannot be restored.'> At that moment, no 
pharmacological treatment is available to prevent reperfusion injury. '©I7 So more should be 


explored to find an effective strategy to attain the same. 
Modes of Cell Death during Reperfusion Injury 


Multifactorial and highly integrated mechanisms contribute to reperfusion injury. This in turn 
triggers cascade of biochemical and metabolic events causing adverse side effects including 
cell death. This may be the possible reason for development of chronic heart failure and 
mortality even in early reperfused individual.'* Studies in animal models suggest that 


reperfusion lesion is responsible for 25 to 50% of the final IS. - 


Cells can die from necrosis which is usually triggered by unexpected injury or attack, 


escaping from any controlled molecular mechanisms.7””" 


Qualitatively, necrosis is the major 
mechanism of cardiomyocyte death during ischemia as a direct consequence of oxygen 
deprivation leading to severe injury. In contrast, during reperfusion, cardiomyocytes die from 
regulated cell death (RCD) mechanisms involving genetically defined effector molecules and 


a : oe) 
precise signaling cascades such as apoptosis and necroptosis. 
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Apoptosis 


Characterized by cell shrinkage, chromatin condensation and distinctive blebbing (budding) 
of the plasma membrane. This can be due to some intrinsic or extrinsic pathways converging 
into Caspase-activation (Caspases belongs to family of cysteine proteases, exist as inactive 
zymogens, that execute programmed cell death i.e. apoptosis) and DNA fragmentation.” 
Specific DNA fragmentation is mainly detected in the myocardium after reperfusion and not 
during ischemia, suggesting that its activation is specifically triggered at the onset of 


23,24 


reperfusion, depending on the recovery of ATP production. This is supported by a major 


IS reduction observed after the administration of inhibitors of pro-apoptotic mediators at 


jn 2596 
early reperfusion. 


Moreover, the gold standard of cardio protection, ischemic 
postconditioning (rapid sequential intermittent interruption of blood flow applied during early 
moments of reperfusion) from which it is derived.”””? Cardio protection results from anti- 
apoptotic strategies such as peptides targeting the first apoptosis signal (FAS) death- 


30,31 


dependent apoptotic receptor or the mitochondrial permeability transition pore (mPTP) 


such as Cyclosporine-A (CsA) with however inconsistent preclinical and clinical results.” 
Necroptosis 


Necroptosis has been identified as a lytic form of cell death leading to the release of 


proinflammatory intracellular molecules.**** 


Even if necroptosis is morphologically similar 
to necrosis, this pathway could also depend on Caspase-8 activity and therefore, be 
pharmacological modulable (1.e., inhibited by necrostatin-1).*° Necroptosis is triggered only 
if Caspase-8, responsible for the cleavage of RIPK1  (Receptor-Interacting 
serine/threonineProtein Kinase 1), is inhibited. Phosphorylated RIPK1 and RIPK3 together 
with MLKL (Mixed Lineage Kinase Domain Like Pseudo kinase) form the necrosome 
leading to phosphorylation and oligomerization of MLKL, which translocate to the plasma 


membrane to induce membrane rupture.*° 
Autophagy-Dependent Cell Death 


Autophagy is an evolutionary process to maintain cell homeostasis based on the degradation 
of intracellular materials and components within the lysosomal compartment of eukaryotic 
cells.” Autophagy was believed to be a cytoprotective catabolic mechanism of substrate 
recycling for ATP generation and cell survival. Autophagy is activated by ATP-depletion and 
subsequent AMPK (AMP-dependant Protein Kinase) activation, calcium overload and ROS, 
which are found during prolonged ischemia, IR and HF.?”?> A high level of Beclin-1 is 
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critical for early autophagosome formation and its activity can be reduced by BCL-2 (B-cell 
lymphoma-2) or BCL-XL (B-cell lymphoma extra-large). Beclin-1 is cleaved by Caspases, 
showing the existence of a crosstalk between autophagy and apoptosis. *” More recently 
autosis was described as a new form of autophagy responsible for continuous cardiomyocyte 
death in the late phase of reperfusion although cell death processes should be completed 


within 2h of reperfusion"! 


Inflammation 


Necrotic cardiomyocytes in the infarcted area initiates the post-infarction inflammatory 
response through the release of DAMPs (Damage-Associated Molecular Patterns) in concert 
with the complement cascade and ROS activation, mobilizing the resident immune cells of 
the heart at the onset of AMI. Neutrophil infiltration, innate immunity activation as well as 
cellmediated damage are pathological mechanisms of inflammation-related IR injury 
observed after MI exemplified through experimental and clinical studies.** During ischemia, 
the proinflammatory response is rapidly facilitated to remove the necrotic cells and thereby 
repairing the infarcted myocardium. This is exacerbated by reperfusion leading to 
cardiomyocyte death and MIRI within 6h and 24h post-reperfusion. TLR2, TLR4, TLR9 
(Toll-Like Receptors) and NLRP3 in the NLRP3-ASC-Caspase-1 inflammasome contribute 
to the strong and short inflammatory outburst following reperfusion through IL-1 
(Interleukin-1), IL-6 and active Caspase-1 mediators via the NF-kB pathway.” Inflammation 
involved in the pathophysiology of MIRI but also in fibrosis formation and in post-infarct 
remodeling leading to HF.“ Because inflammation contributes to IS and cardiac remodeling, 


it is a major predictor of adverse events after AMI.*°-*° 


Ayurvedic Aspect 


All pathologies related to heart and blood vessels can be related to Hridroga. But exact 
correlation to Myocardial Reperfusion is not available. The main principles of Ayurveda lie 
upon Tridosha and Panchabhuta. Ahara (dietetics), Vihara (regimens) and Manasika bhavas 
(Psychological factors) are responsible for the disequilibrium of this factors. Violation of 
principles of diet (including junk, fatty foods) and other etiological factors (smoking, 
alcoholism, sedentary habits, over stress) leads to dosha dushti which further causes dushti of 
jataragni (impaired metabolism) causing the formation of ama (unwanted metabolic wastes) 
and thus dhatwagni mandya (impairment of tissue fire). So proper dhatu parinama 


(transformation) never occurs because of improper pachana of rasa (digestion of food) so 
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that Sama Rasa may be formed. The sama rasa favours the formation of sama medodhatu and 
kapha in its mala form. Rasa circulates in conjunction with rakta from yakrut and pleeha. 
Hridaya, being the moola sthana of rasa, it gets vitiated and sthanasamsraya (localisation) 
occurs in concerned srothus (channels) present in hridaya. This causes srothorodha 
(obstruction to channels) and in MI it can be related with hriddhamani rodha and the 
condition may be called dhamani pratichayam (atherosclerosis). If sama rasa is associated 
with vata, it causes hridshula. Due to occlusion, oxygen and nutrient supply are diminished 
leading to the hrid pesi poshana abhava (lack of nutrition to cardiac muscles). On further 
necrosis, if pitta predominates, sara bhava (liquefaction) increases which causes orchestrated 
flow of rasa dhatu along with rakta, damage of myocardium occurs which can be correlated 
with dhatu paka avastha. By considering the lakshanas of MI, it is similar to vata-paittika 
hridroga and this dhatu paka may be related with reperfusion injury. On further progression, 


vata dosha predominates causing cell death. 


The pathology of Ischemia followed by reperfusion injury reflects damage to myocardium 
and as a result degeneration occurs. The prime reason behind it is a srotorodha and 
dhatwagni mandya which hampers the normal circulatory function (rakta chankramana). As 
a result of unavailability of prakrita rakta dhatu to the myocardial cells, its function called 


jeevana not occurs to the target site. 
Utility 


The main aim of Ayurveda in this respect is to remove that srothorodha and correcting the 
dhatwagni. Initial aim is to boost up this impaired jataragni by giving agnivardhaka 
medicines like vacha-hingu-lavanadi choornam47 or available hinguvachadi choornam in 
markets.** This corrects the agni, reduces ama formation and thereby reducing srothorodha. 
This can be done in the initial stage evidenced by elevated lipid profile values. When it enters 
into a dhatupaka avastha, more pitta-kapha pacifying drugs should be administered. 
Medicines intended for this purpose are Rasayanas like Silajatu, Brahma Rasayana, Amalaka 
Rasayana and Agastya Rasayana.” So Rasayana prayogas are prime in reperfusion injury 
considering the status of doshas. In case of degeneration and stage of cell death, medicated 
ghritha or taila can be given. Examples include Bala taila, Sukumara ghritha, Yashtyahva 


Shatapaka taila or Mahasneha.”° 


Some of the cardioprotective drugs mentioned in classics include Hrudya daseimani, 


Parushakadi gana, Vidaryadi Gana etc. Drugs proven to have cardioprotective activity 
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include Hareethaki, Ajamoda, Pippali, Shunti, Rasna, Pushkaramoola, Lasuna, Guduchi, 
Dadimaphala, Kharjura, Eranda taila, Madira, Amla varga, Vacha, Gomutra, Guggulu, 
Triphala, Tamra, Baladwayam, Sthiradwayam and Arjunatwak. These can be given to 


patients in varied formulations considering the personal factors. 


Many single drugs and compounds are said in Ayurveda classics that must be explored in a 
more scientific way to get an evidence-based acceptance. Pre-clinical as well as clinical trials 
are needed in this field to know the mode of action of the above medicines and to give an 
explanation on the basis of modern parameters. This could be encouraged in future to restore 


the authenticity of Ayurveda, the science of life. 
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Abstract 


Background: Prolapsed intervertebral disc (PIVD) is a concentrated displacement of the 
content within the intervertebral disc beyond its natural limits as sequelae to the degenerative 
disc disease. It is commonly diagnosed with physical examination, X-ray, computed 
tomography scan, and magnetic resonance imaging (MRI) out of which MRI is considered to 
be the gold standard. In recent decades with the development of the sub-fields of artificial 
intelligence (AI) such as computer vision, computer-aided diagnosis, and deep learning, 
clinicians have turned towards its use as an alternative to the conventional method of 


diagnosis for PIVD. 


Objective: The objective of this review is to appraise the role and utility of AI in the efficient 


diagnosis of PIVD. 


Methods: Different search media were searched to gather published literature stating and 


examining the use of AI as a diagnostic tool for the diagnosis of PIVD. 


Discussion: All of the included studies showed relatively moderate to high accuracy in the 
diagnosis of PIVD. Most of these studies used MRI images as the main source of input. They 
not only demonstrated higher test accuracy but also demonstrated good training accuracy. 
Most of those AI are based on the classification model of the computer-aided diagnosis 
design. AI in almost all the used models has arrived at the diagnosis based on the data 
extracted from the radiological findings, especially MRI without considering the physical 
examination findings and analysis of symptoms. This ignores the fact that there is a moderate 


relationship between radiological findings and symptoms in patients with PIVD. So future 
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research in developing AI for the diagnosis of PIVD based on the physical findings along 


with the radiological findings can be considered. 


Conclusion: From this viewpoint, the study concludes that the use of AI may effectively 


improvise the diagnosis process in patients affected by PIVD. 


Keywords: Prolapsed intervertebral disc; Disc herniation; Disc bulge; Artificial intelligence, 


Computer-aided diagnosis; Diagnosis 
Introduction 


Artificial intelligence (AI) since its birth in 1950, has been evolving and spreading its roots to 
various departments, occupations, and work practices. Owing to its creative computational 
appliance and intelligence, it has been able to support as well as substitute human work and 
intelligence. It has revolutionized the field of health care in the last few decades. AI has 
helped healthcare professionals detect diseases faster, provide personalized treatment plans, 
evaluate outcomes, and automate diagnostics or new drug discovery processes.[1] Keeping in 
mind the versatility of AI in clinical practice, its employment in medical research has been 


increasingly explored in recent times. 


One of the commonest fields of health care that has been extensively investigated is the 
diseases related to the spine and low back pain. With the advancement in the sub-fields of AI 
such as machine learning, deep learning, neural network, computer vision, computer-aided 
diagnosis and cognitive computing, human minds have started inspecting the role of different 
AI in diagnosing, planning out treatment, evaluating outcomes following any spinal disorders 
or low back pain.[2] Especially, computer vision and computer-aided diagnosis have been 
shown to extract data from radiological datasets, imaging and non-imaging data to support 


clinicians in arriving at a correct diagnosis related to spinal disorders.[3][4] 


Amongst all the spinal disorders, which a physiotherapist deals with in their clinical practice, 
discogenic disorders are the commonest among different age groups. Discogenic disorders 
are defined as disorders of intervertebral disc (IVD) origin. IVD is composed of the nucleus 
pulposus in the centre and annulus fibrosis enclosing it as an outer shell, present between 
each adjacent vertebra with some exceptions. They are mainly responsible for shock and 
stress absorption to prevent the grinding of the vertebral bodies into each other.[5] 
Discogenic disorders may vary from developmental disorders to infections, 
degenerative/traumatic lesions, neoplastic disorders and morphological variants that can 


occur individually or multiple of them may occur simultaneously.[6] 
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The prolapsed intervertebral disc (PIVD), commonly known as the herniated disc of all 
discogenic disorders should be the disorder of prime concern. This is so because PIVD is one 
of the most prevalent musculoskeletal disorders of the modern world that is precipitated by a 
sedentary lifestyle, obesity, secondary habits and socioeconomic status.[7][8] Patients with 
PIVD are ordinarily diagnosed with magnetic resonance imaging (MRI) along with the help 
of computed tomography scan (CT scan) and X-ray.[9] In clinical practice, these 


investigatory findings are further aided by the clinical symptoms and findings.[10] 


MRI amongst all is considered to be the gold standard for the diagnosis of PIVD. But in most 
instances, it shows abnormal findings of IVD without the patient demonstrating any signs or 
symptoms.[11] Secondly, clinical diagnoses are dependent on the skill of the therapists and 
their thought process, thus subjected to variability. With encounters in abundance, it becomes 
difficult for a physiotherapist to diagnose and classify patients with PIVD. Hence, it is 
essential to address the difficulty and search for alternatives to solve the arisen problems with 
the conventional method of diagnosis. Here AI comes into action to aid human minds to 
arrive at a conclusive diagnosis for which the therapist may have struggled. Due to the 
essentiality of developing an AI that best fulfils as an alternative to the conventional 
diagnostic methods of PIVD, this literature review aimed to present and discuss the findings 


of the research that examined the development and utility of AI to diagnose PIVD. 


Methods 
Databases 


A systematic literature search was undertaken on March 2023 in order to inspect the role of 
AI in the diagnosis of PIVD. The electronic databases investigated were, Google Scholar, 


PubMed and Scopus, covering the period from 2018 to 2023 respectively. 


Search Strategy 


The PICO search strategy was adopted for the study, where the participant (P) was defined by 
PIVD; intervention (I) by AI; and diagnosis as the outcome (O). Control (C) was not relevant 
from the study’s point of view. The strategy was adapted and modified for each database. 
Keywords used were PIVD, disc herniation, disc bulge, diagnosis, AI, computer vision, 
segmentation, neural networking, and related terms. MeSH (Medical Subject Headings) 
terms, alike keywords, along with Boolean operators such as ‘OR’ and ‘AND’ using 


advanced search options were included. 
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Inclusion Criteria 


All the articles explicitly explaining the role of any aspect of AI in the diagnosis of PIVD 
were included, irrespective of the type of the study. All types of manuscripts identified 
through the databases search were included in this literature review on the condition that the 
full version of the original articles was available in English. The references of the systematic 


reviews within the search period were also identified and included in the study. 


Studies not available in full length, published before the search period, published in other 


languages, and animal studies were excluded. 


Procedure 


The initial search was confined to the search of keywords within the title and abstract. Then 
the abstracts of the articles meeting the restricted search strategy were assessed based on the 
inclusion criteria and in cases of uncertainty, full articles were also retrieved. The identified 
potentially relevant articles were then obtained in full length and two authors took the final 
decision regarding their incorporation into the study. All the included articles were then 


reviewed to extract the key components relevant to the aim of the study. 


Result 


Fifteen articles were identified using the aforesaid search strategy. 10 of these 15 articles 
were excluded and only the remaining 5 were added to the study. Of the excluded articles, 6 
were not addressing the role of AI in the diagnosis of PIVD but rather were related to either 
IVD degeneration or any other disc-related diseases;[12][13][14][15][16][17] 1 was related to 
the role of Al-based analysis of CT images as an outcome measure following treatment;[18] 


and the other 3 were excluded due to the unavailability of the full text.[19][20][21] 


Out of the included 5 articles, 4 articles deals with the interaction of AI with the MRI 
findings to arrive at a conclusive diagnosis of PIVD;[22][23][24][25] and the other 1 
investigates the Al-based diagnosis of PIVD using foot-force.[26] The findings of these 


articles are summarized in Table 1. 


Table 1: Summary table of the articles 


Author Year | AI method Aim Outcomes Results 
Mumtaz et al. | 2022 | Convolutional | Detect the lumbar Diagnosis of | Accuracy = 95.38% - 
[22] Neural herniated disc in lumbar disc 96.86% 

Network spine MRI. herniation 
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Tsai et al. [23] | 2021 | Deep learning | Automatic detection to Auto- Accuracy = 81.1% 
assist the initial lumbar detection of 
disc herniation exam for disc 
lower herniation 
back pain on MRI. 
Pan et al. [24] | 2021 | Region-based | Present an automatic Diagnosis of | Accuracy = 88.8% 
Convolutional | system for diagnosing disc __ bulge 
Neural disc bulge and herniation | and 
Network that saves time herniation 
and can effectively and 
significantly reduce the 
workload of radiologists. 
Sundarsingh & | 2019 | Machine Multiclass classification Classification | Accuracy = 94.7% 
Kesavan [25] learning of IVD abnormality, that IVD 
(Random is, normal, disc bulge and abnormality. 
forest) disc desiccation. 
2020 | Machine Investigate the — best | Diagnosis of | Accuracy = 85% 
Su&tersic et al. learning methodology for disc | disc 
[26] (Decision hernia diagnosis using | herniation 
tree) foot force measurements 
from the designed 
platform. 


The utilization of AI in PIVD can be split into either computer vision or computer-aided 
diagnosis. With respect to the PIVD, their application may be concerned with either 
segmentation, feature extraction, or classification incorporating any of the AI branches.[27] 
The included articles embraced the branches of artificial intelligence such as machine 
learning,[25][26] deep learning,[23] or neural networking [22][24] fulfilling one of the 


above-mentioned utilization. 


MRI being the gold standard for the diagnosis of PIVD, the majority of the included studies 
used MRI imaging. Mumtaz et al. [22] evaluated the MRI data from 87 patients using 
sequential and parallel convolutional neural networks (CNN) to arrive at a diagnosis by 
classifying the obtained data into the normal or herniated disc in the lumbar spine MRI. It 
showed a higher test accuracy of 96.86% and 95.38% for sequential and parallel models 
respectively. Pan et al. [24] on the other hand trained a faster region-based CNN (R-CNN) to 
automatically diagnose and classify disc bulging and herniation with the use of axial lumbar 
MRI images from 500 subjects, involving 5 steps. It had a mean accuracy of 88.8% over the 
five lumbar IVDs for classifying them into the normal disc, herniated disc, or disc bulge, 
following IVD localization and identification. But the use of this model could be 


fundamentally compromised or limited by the quality of the images. 


Contrary to that YOLO v3 model was employed to train and detect changes in small objects 


as in lumbar disc herniation on MRI images of 168 subjects using the deep learning method 
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by Tsai et al. [23] It achieved 81.1% accuracy following data augmentation, preventing 
under- and over-fitting in the object detection model. The use of an older version of the 
YOLO model, even with the presence of the newer version with betterment in the data 


augmentation was its limitation. 


Lastly, Sundarsingh & Kesavan [25] proposed forward the use of the Histogram of Oriented 
Gradients (HOG) for shape feature extraction and the Local Sub-Rhombus Binary Relation 
Pattern (LS-RBRP) techniques for texture feature extraction from MRI images of 63 subjects 
to discriminate between healthy, bulging and desiccated discs with random forest (RF) 
classifier. They achieved an average of 87% for HOG and 90.2% for LS-RBRP with RF 
classifier separately as compared to the 94.7% accuracy for combined HOG and LS-RBRP 


with RF classifier. 


One additional study diagnosed disc herniation of PIVD without using MRI imaging. 
Su8tersic et al. [26] investigated the best methodology for the diagnosis of disc herniation by 
using force sensors embedded in designed platforms for the measurement of foot force. They 
used the feature extraction method to diagnose the type of disc herniation in 33 patients. 
Among the entire tested machine learning models, two algorithms decision tree and Naive 
Bayes achieved the best accuracy of 85% depending on the normalization method. The use of 
a primitive foot platform in this study resulted in some measurement errors that could not be 


avoided and thus can be considered as its greatest limitation. 


Discussion 


The incidence of PIVD is very common among people between the 3“ and 5" decades. It is 
one of the most familiar musculoskeletal conditions that physiotherapists encounter in their 
clinical practice with an annual prevalence of 5 to 20 per 1000 individuals, primarily more 
seen in males as compared to females [28]. With the increase in the acceptance of a more 
sedentary lifestyle, smoking, and obesity, superimposed by the use of incorrect posture and 


lifting techniques its incidence is increasing day by day, especially in the younger age group. 


Being a painful and disabling condition with its presentation varying from moderate to severe 
low back pain to muscle weakness, sensory impairment and deformity associated with the 
severity of the condition, make it a matter of worry. Early diagnosis followed by the 
suggestion of the most effective treatment for the condition at present may help in avoiding 
the incapacitating effect of the condition. This shows the importance of a genuine and correct 


diagnosis. 
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Even with the availability of investigatory findings to the like of MRI that is most extensively 
used, with moderate to high specificity and sensitivity towards the diagnosis of PIVD ranging 
from 55 to 100% and 64 to 93% respectively coming to a definite diagnosis is still a 
demanding job and are subject to errors. Investigatory imaging is often exposed to diagnostic 
error because of its dependency on the human skill, may it be imaging skills or the image 
evaluation skill. Such errors are not only confined to the MRI but are also applicable to CT 


scans and myelography. 


AI may help in minimizing these human errors associated with the conventional method of 
diagnosing PIVD through the MRI, CT scan, and myelography; and in reaching a conclusive 
diagnosis within the least time. It may also assist in summarising multiple measurement 
scales data, and different imaging data, to fully interpret and plan out individualised treatment 


approaches, which often become difficult for the healthcare professional to carry out. 


AI is the state of art and with recent advancements; it has revolutionized research as well as 
clinical practice by developing automated systems that have repeatedly executed the tasks 
critical to the diagnosis of disease conditions with greater accuracy of which PIVD has not 
been spared. The development of tools, such as computer-aided diagnosis systems, especially 
the classification algorithm has supported the process of diagnosing and classifying lumbar 
disc herniation into predetermined classes by assigning a numerical value to the input 
samples. Most of the articles included in the study used different CAD models to execute the 
function of classification, whose accuracy was more over on the higher side.[22][23][24][26] 


They are thus supporting the idea of using AI for the diagnosis of PIVD or disc herniation. 


Not only those developed AI tools have executed the task of diagnosing PIVD, but they have 
also trained themselves at a higher accuracy to incorporate the function of repeatability in 
executing the diagnosis with high reliability.[24] Most of the articles included, have shown 
moderate to high train accuracy also. This indicates the function of AI in acquiring 
knowledge related to the assigned task and the available scope for betterment in its execution 


with the development of adroitness. 


Lumbar MRI imaging has been the main source of input as a sample in 4 out of 5 studies. In 
all of those studies, the investigated AI models were able to diagnose disc herniation or disc 
bulge based on the intensity of the IVD in sagittal or axial T2- weighted MRI images with 
accuracy ranging from 81.1% - 96.86%. One of the articles has proposed a different model, 
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where the authors have used foot force measurement instead of MRI, but that have also 


demonstrated moderate accuracy with the decision tree algorithm. 


Even though the above-stated studies have shown exceptional accuracy in the diagnosis of 
PIVD, the authors have not considered the cost-effectiveness of the used techniques. From an 
economical point of view, the use of AI in either accessing the MRI or the force platform is 
not protecting the patient’s pocket from spending highly valued imaging and other related 
tests. Moreover, these techniques are still dependent on skilled humans to carry out the 
diagnosis of the condition such as radiologists, physicians or physiotherapists. The patients 
won't be able to execute it by themselves. Lastly, irrespective of the established utility of 
those investigatory findings, sometimes they fail to explain the presence of abnormal findings 
in those investigations, even without any complaint of signs and symptoms from the patient’s 
end. Future studies concentrated on developing an AI system based on a more cost-effective 
diagnostic method, that can be executed by the patients themselves can be developed. One 


such can be based on the clinical findings instead of any investigatory finding. 
Conclusion 


AI is undoubtedly revolutionizing the healthcare sector. In this study, we have reviewed the 
available literature on the use of AI in supporting the process of diagnosis in patients affected 
by PIVD. AI has been shown to have a high accuracy in the diagnosis of PIVD as 
demonstrated by all the included studies. The commonly used models of AI include feature 
extraction, deep learning, classification, etc. under the branches of AI like computer-aided 
diagnosis and computer vision. From this viewpoint, the study concludes that the use of AI 


may effectively improvise the diagnosis process in patients affected by PIVD. 
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Abstract 


Background: 70% of diabetic population experience mild to severe damage to nervous 
system leading to Diabetic Peripheral Neuropathy (DPN), defined as the presence of 


symptoms or signs of peripheral nerve dysfunction after exclusion of other causes. 


Objectives: To review patient perspectives about Physiotherapy interventions for the 


management of DPN. 


Methods: PubMed/Medline, Scopus, Google Scholar were searched to gather recent 
published qualitative literature stating patient perspectives of Physiotherapy interventions for 


the management of DPN. 


Discussion & Conclusion: Physiotherapy interventions can be the more potentiate 
intervention for the management of DPN. Facilitators and barriers were identified: 
Facilitators are Family support, Emphasis by nurses and patient’s knowledge about reduction 
in weight & blood sugar, and awareness of complications, and Barriers like social issues, lack 
of perception of obesity as a health issue, inability to link exercise with blood sugar control 
and lack of infrastructure. By knowing patients perspectives about facilitators and barriers in 
the management of DPN help in the treatment of DPN individuals to get more beneficial 
results and help in future implementation in clinical practice for better and fast recovery by 


focusing on barriers of the DPN. 


Keywords: Diabetic Peripheral Neuropathy, Type 2 Diabetes Mellitus, Physiotherapy, 


Intervention. 


Introduction 
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A common non-communicable disease called diabetes mellitus is thought to impact 65.1 
million people in India alone. In the modern world, diabetes and its complications are now a 
leading cause of mortality and morbidity. The American Diabetes Association (ADA) 
recommends treating people with diabetes with food, exercise, and medications in order to 
achieve a glycated haemoglobin (HbAlc) of 7% or below in order to prevent long-term 


problems. ! 


Self-management includes physical activity and all of its various forms of exercise, including 
aerobics, strengthening, stretching, and balance drills. By having a good impact on glycaemic 
management, physical activity with a focus on aerobic activities has been proven to help 
prevent or delay the onset of type II diabetes long-term consequences. Evidence indicates that 
those with diabetes tend to be less physically active and less active overall than those without 
diabetes. Exercise lowers cardiovascular risk, enhances glycemic management and insulin 
action, aids in weight loss, and promotes overall wellbeing. In a systematic review and meta- 
analysis of clinical trials lasting 8 weeks that examined the benefits of structured exercise 
programmes, it was shown that the exercise group's post-intervention HbAlc was 


considerably lower. aie 


According to the ADA's recommendations, adults with diabetes should be encouraged to 
engage in weight training exercises and at least 150 mins/week of moderate -intensity aerobic 
physical activity (50%-70% of max. HR), expanded over at least 3 days per week with no 
more than 2 days without exercise. Despite this, it has been found that the majority of 
diabetics neglect to fit exercise into their daily routines. So, this literature review aimed to 
know about the perspectives about Physiotherapy interventions for the management of DPN, 


and their facilitators and barriers during performing exercise.°”* 


Methods 
Databases 


A systematic literature search was undertaken on March 2023 in order to evaluate the 
perspectives of patients having Diabetic Peripheral Neuropathy about Physiotherapy 
interventions. The electronic databases investigated were, Google Scholar, PubMed and 


Scopus, covering the period from 2017 to 2023 respectively. 
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Search Strategy 


The PICO search strategy was adopted for the study, where participant (P) was defined by 
Diabetic Peripheral Neuropathy (DPN); intervention (I) by Physiotherapy interventions; and 
diagnosis as the outcome (O). Control (C) was not relevant from the study’s point of view. 
The strategy was adapted and modified to each databases. Keywords used were Diabetic 
Peripheral Neuropathy, qualitative study, Physiotherapy interventions, Exercise, Physical 
activity and related terms. MeSH (Medical Subject Headings) terms, alike keywords, along 
with Boolean operators such as ‘OR’ and ‘AND’ using advanced search options were 


included. 


Inclusion Criteria 


All the qualitative studies explicitly explaining the perspectives of Diabetic Peripheral 
Neuropathy patients about Physiotherapy interventions were included. All types of qualitative 
manuscripts identified through the databases search were included in this literature review on 


condition that the full version of original articles was available in English. 


Procedure 


The initial search was confined to the search of keywords within the title and abstract. Full 
article was retrived based on the inclusion criteria. Abstracts and the titles were kept track of 


by two of the authors. A total of 6 articles were added in this literature review. 
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Discussion 


Since last decade, there has been a pandemic of type 2 diabetes in India, which is diversified 
over different culture, socioeconomic classes, geography and people with varying food 
habits, leading different lifestyle approaches and challenges of daily living. Several factors 
cumulatively leading our country to become the world capital of diabetes. Diabetes mellitus 
(DM) type 2 itself is not a disease rather a mother disorder to other pathological conditions, 
that may include retinopathy, nephropathy, cardiovascular diseases, stroke, peripheral 
vascular disease, osteoporosis, arthritis and neuropathy. One of the most common 
neurological condition, that a physiotherapist encounter in abundance is diabetic peripheral 
neuropathy (DPN), that can be assorted from affection of sensory nervous system to motor 
and autonomic nervous system. DM is estimated to affect almost 35.7 million people in India 


within the year of 2045, out of which 50% are prone to develop complication of DPN. o 


Physiotherapy interventions always have a significant role in the management of patients 
with DM. It comprises a major aspect of the whole intervention protocol. Starting from the 
stage of prevention to the stage of precaution, from the treatment of complications to the 
rehabilitation following impairment, physiotherapy plays its part in all the stages. Some of 
these physiotherapeutic interventions may include aerobic exercises in the sub-maximal level, 
preventive and precautionary measure to avoid any complications by bringing changes in the 
lifestyle, treatment with modalities, strengthening exercises; sensory re-education, and 


. oe 15 
autonomic training etc. 


With the advancement in the field of physiotherapy, backed by strong research evidence there 
has been different therapeutic regimen to counter DM and its every possible complication to 
keep them under control. But the success of any therapeutic regimen doesn’t depend solely 
on efficacy of the regimen itself, rather it also depend on the level of adherence that patients 
shows to the prescribed course of action. Adherence is thus essential to the success of any 
therapeutic regimen. Despite therapeutic advances, many patients around the world still 


struggle to control their blood sugar levels to the levels they desire. 


In clinical practice physiotherapist often find non-adherence attitude of patients towards the 
exercise and other therapeutic regimen. Such behaviour was explored in one of the included 
studies. The authors listed down the possible cause that may result in such type of non- 
adherence behaviour which he termed as various. Some of those barriers were lack of 


infrastructure, social issues, lack of knowledge about diabetes and its complications, etc. In 
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contrary to that they also put forward list of factors that may act as facilitators to promote 
adherence behaviour towards physiotherapeutic exercise and intervention protocol, such as 
family support, emphasis by nurses and patient’s knowledge about reduction in blood sugar 


& weight, and awareness of complications.! 


Advika et al in their study defined a set of psychological factors that affect patient 
compliance with any treatment plan for disease control by identifying perceived vulnerability, 
severity, benefits, and barriers among patients as components of the basic health belief model 
for diabetes. They identified a significant gap between health behaviour and the motivating 
factors influencing it. Those aforesaid studies emphasized on the need of proper addressal 
towards those possible barriers to the exercise regimen and subsequent tackle of each 
patient’s habit at a individual personal level so as to strengthen the motivation and improve 
compliance to the therapeutic protocol. Counselling, education, empowerment and giving of 
standard advices regarding the duration and type of exercise by health care professionals may 
aid in improving knowledge regarding the benefits of exercise and promote adherence and 


compliance towards physiotherapeutic exercise. ee 


The role of motivation in the treatment of patients with type 2 DM can further be supported 
by the findings of Lepesis V et al who demonstrated that with positive influences and 
motivation for doing exercises by the physiotherapist while undergoing therapeutic 
interventions resulted in the improvement of perceived ankle and foot ROM and reduction in 
discomfort around these joints while being pro-active with daily activities.” Findings of 
Nielsen et al and Cartagena et al further strengthened the idea of motivation as a part of 
therapeutic intervention to demonstrated that motivation maintained over time along with 
psychological support, encouragement without making great lifestyle changes within a safe 
and kind environment resulted in a good adherence towards the physical activity associated 
with physiotherapeutic exercises.”° Community based exercise and education program as 
explained by Stokes et al may assist in achieving such type of environment that further may 


accentuate the benefits of physiotherapeutic exercise in patient with type 2 diabetes . 


To our knowledge none of the study has ever explored the perspectives of patients with DPN 
towards physiotherapy interventions. So our focus was to include articles stating patients 
viewpoint towards physiotherapy while suffering from type 2 DM. Type 2 DM was appraised 
because DPN is one of its complication and type 2 DM itself is the prime source for such 


pathology. 
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Despite the inclusion of studies explaining and exploring the perspectives of patients with 
Type 2 diabetes towards the physiotherapeutic exercise, none of them have recognized the 
view point of patients with complications of DM specially DPN towards specific therapeutic 
interventions. Future qualitative studies exploring the perspectives of patients with DPN 


towards specific therapeutic regimen can be considered. 
Conclusion 


From all the included studies it is concluded that counselling, education, empowerment and 
giving of standard advices regarding the duration and type of exercise by health care 
professionals may aid in improving knowledge regarding the benefits of exercise and 


promote adherence and compliance towards physiotherapeutic exercise. 
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Introduction 


The healthcare system across the world has been overburdened due to the COVID-19 
pandemic impacting healthcare workers (HCWs) in different ways. The present study 
provides an insight into the psychosocial challenges faced by the HCWs related to their work, 
family and personal well-being and the associated stigmas. Additionally, the coping 
mechanisms adopted by them and their perceptions on the interventions to address these 


challenges were also explored. 


Coronavirus disease (COVID-19) is an infectious disease caused by a newly discovered 


coronavirus. The Covid 19 syndrome is caused by SARS CoV2. 


The most common symptoms of this viral infection are fever, cold, cough, bone pain and 


breathing problems, and ultimately leading to pneumonia. 


The best way to prevent and slow down transmission is to be well informed about the 
COVID-19 virus, the disease it causes and how it spreads. We all need to protect ourselves 
and others from infection by continuously washing hands by using an alcohol-based sanitizer 


frequently and not touching the face. 


The COVID-19 virus spreads primarily through droplets of saliva or discharge from the nose 
when an infected person coughs or sneezes, so it’s also important to practice respiratory 
etiquette (for example, by coughing into a flexed elbow). The severity of COVID-19 
symptoms is highly variable, ranging from unnoticeable to life-threatening. Severe illness is 
more likely in elderly COVID-19 patients, as well as those who have underlying medical 
conditions. COVID-19 transmits when people breathe in air contaminated by droplets and 
small airborne particles. The risk of breathing these in is highest when people are in close 
proximity, but they can be inhaled over longer distances, particularly indoors. Transmission 


can also occur if splashed or sprayed with contaminated fluids, in the eyes, nose or mouth, 
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and, rarely, via contaminated surfaces. People remain contagious for up to 20 days, and can 
spread the virus even if they do not develop any symptoms. By implementing travel 
restrictions, lockdowns and quarantines, workplace hazard controls, and business closures 


can only reduce the spread of infection. 


The coronavirus outbreak came to light on December 31, 2019 when China informed the 
World Health Organisation of a cluster of cases of pneumonia of an unknown cause in 
Wuhan City in Hubei Province. Subsequently the disease spread to more Provinces in China, 
and to the rest of the world. The WHO has now declared it a pandemic. The virus has been 


named SARS-CoV-2 and the disease is now called COVID-19”* 


Recommended preventive measures include social distancing, wearing face masks in public, 
ventilation and air-filtering, hand washing, covering one's mouth when sneezing or coughing, 
disinfecting surfaces, and monitoring and self-isolation for people exposed or symptomatic. 
Several vaccines have been developed and widely distributed in most developed countries 


since December 2020. 


The pandemic has resulted in severe global, social and economic disruption, including the 
largest global recession. It has led to wide spread supply shortages exacerbated by panic 
buying, agricultural disruption, and food shortages. However, it has also caused temporary 
decreases in emissions of pollutants and greenhouse gases. Numerous educational institutions 
and public areas have been partially or fully closed, and many events have been cancelled or 
postponed. The pandemic has raised issues of racial and geographic discrimination, health 
equity, wealth inequality and the balance between public health imperatives and individual 


rights”. 


This COVID-19 has affected the sources of supply and affects the global economy. All 
governments, health organisations and other authorities are continuously focusing on 
identifying the cases affected by the COVID-19. Healthcare professional face lot of 


difficulties in maintaining the quality of healthcare in these days. 


Gap of Existing literature -Though there are various research works on the psychological 
impacts of covid19 on health care workers and many are going on. There are many studies 
conducted in Abroad related to burnout and psychological impact of COVID -19 outbreaks 
on health care workers. But the study on assessment of psychosocial and personal impact of 
COVID -19 outbreak on staff nurses are very few in India as well as West Bengal. As 


frontline workers nurses faced a lot of challenges in management of Covid19 outbreak. 
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Investigator herself worked a lot with the nurses during this COVID 19 pandemic period. 
Investigator herself experiences many psychological and physical burden of the staff nurses 
while they were providing the care to the patients. So, the investigator felt the need for a 
study to assess the Psychosocial and personal impact of COVID -19 outbreaks on staff 


nurses. 


Maharashtra, Gujarat and West Bengal have the maximum number of COVID positive staff 
nurses in the country and also the highest fatality rate, TNAI, the largest nursing association 
in the country, released data for the first time since the beginning of the pandemic, indicating 


that 509 nursing staff was infected and 20 died while providing care to COVID patients. 


According to the data, West Bengal reported 111 COVID positive nurses with three fatalities; 
Maharashtra has 75 cases with six deaths and Gujarat 96 cases with four deaths. Mizoram, 
Chhattisgarh, Kerala and Uttar Pradesh has the least recorded COVID case-load among 
nursing staff with Rajasthan, Telangana, Uttar Pradesh registering the lowest reported 


fatalities. 


Research Questions: Based on the above few points, the present study is a sincerity of the 


investigator to answer the following questions. 


Are there any impact of Covid -19 on psychological conditions of staff nurses and their 


coping mechanism due to their management and experience variations? 


Title of the study: To find out the clues/answers, the pre above mention questions the title 


for study is stated as mentioned below. 
“The Psychological impact and coping mechanism of Covid 19 on staff Nurses 


Objectives 


e To assess psychological impact of COVID 19 in anxiety depression, stress, 

e To assess coping mechanism of the staff nurse in COVID 19 situation 

e To find out the relationship of psychological impact with the selective demographic 
variables of the staff nurses. 

e To find out the relationship of coping mechanism with the selective demographic 


variables of the staff nurses. 


Hypothesis 
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HO,-There does not exist any significant relationship of psychological impact due to Covid19 


of staff nurses with their demographic variables at 0.01 level of significance. 


HO, There does not exist any significant relationship of mean score of coping level of staff 


nurses due to Covid19 with their demographic variables at 0.01 level of significance. 
Operational Definition 
Covid19- Diseases caused by Corona Virus. 


Psychological impact — In this study it’s indicated anxiety, depression, stress of staff nurses 


as measured by DASS21 Scale 


Coping Mechanism- The thoughts and behaviours mobilized to manage internal and external 


stressful situation as measured by Brief cope inventory 


Conceptual frame work: The following conceptual frame work illustrates what a researcher 
expects to find through her research. It defines the relevant variables for her study and maps 
out how they might relate to each other. The following visual format represents the 
conceptual frame work of the following study. 


The schematic representation of the conceptual frame work based on Betty Neuman system 
model is presented in figure 2 


Dependent Variables — 


APS Or ELEN ESTEE Psycho — Socio and personal imp act of 


staff nurses. 


Psy chological impact — anxiety, 
depression, stress, level of coping 


Intra variables- 
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Review of Literature: - 

Ardebili. M. E. etal’ in 2020 had done a qualitative study on Health care providers experience 
of working during the covid 19 pandemic in Iran where he has used a thematic analysis approach 
with semi-structured interviews with 97 health care professionals. Participants were health care 
professionals including pre-hospital emergency services (EMS), physicians, nurses, pharmacists, 
laboratory personnel, radiology technicians, hospital managers and managers in the ministry of 
health who work directly or indirectly with COVID-19 cases .Data analysis highlighted four 
main themes, namely: ‘Working in the pandemic era’, ‘Changes in personal life and enhanced 
negative affect’, “Gaining experience, normalization and adaptation to the pandemic’ and 
‘Mental Health Considerations’ which indicated that mental ill deteriorations unfolded through a 
stage-wise process as the pandemic unfolded. 

Bozdag. F. etal’? in 2020 had done a study on Psychological Resilience of Healthcare 
Professionals during COVID-19 Pandemic - where they found that the COVID-19 pandemic as a 
public health issue has spread to the rest of the world. Although the wellbeing and emotional 
resilience of healthcare professionals are key components of continuing healthcare services 
during the COVID-19 pandemic, healthcare professionals have been observed in this period to 
experience serious psychological problems and to be at risk in terms of mental health. Therefore, 
this study aims to probe psychological resilience of healthcare workers. The findings of this 
study showed that in order to raise psychological resilience of healthcare professionals working 
during the COVID-19 pandemic their quality of sleep, positive emotions and life satisfaction 
need to be enhanced. Psychological resilience levels of healthcare workers in their later years 
were found to be higher. Doctors constitute the group with the lowest levels of psychological 
resilience among healthcare workers. The current study is considered to have contributed to the 
literature in this regard. Primary needs such as sleep which are determinants of quality of life, 
life satisfaction and psychological resilience should be met. 

Li. Q. etal* in 2020 done a study on The Psychological Health Status of Healthcare Workers 
during the COVID-19 Outbreak Study in Guangdong, China. This study aimed to assess their 
psychological health status at the peak of COVID-19 and to identify some coping strategies. 

A cross-sectional survey study was conducted during the outbreak of COVID-19. The survey 
was completed by 908/924 HCW (response rate 98.27%) in government-designated hospitals in 
Guangdong, China. A quality of life (QoL) scale, the Zung Self-Rating Anxiety Scale (SAS), and 
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the Zung Self-Rating Depression Scale (SDS) were used to evaluate their psychological status. 
Logistic regression models were used to identify the occupational factors related to anxiety or 
depression. A total of 221 (24.34%) respondents had varying levels of anxiety, and 299 (32.93%) 
of them had depression. The mean SAS (42.9) and SDS (47.8) scores of HCW indicated that 
they were in the normal range for both anxiety and depression. Contact with COVID-19 cases or 
suspected cases, worry about suffering from COVID-19, worry about their family, and 
dismission during the COVID-19 period were significant work-related contributing factors to the 
psychological health problems of HCW (all p<0.01). 

Labrugae. L. J. etal* in 2020 conducted a study on Fear of COVID-19, psychological distress, 
work satisfaction and turnover intention among front line nurses in China. The study was done to 
examine the relative influence of fear of COVID -19 on nurses’ psychological distress, work 
satisfaction and intent to leave their organisation and profession. This was a cross sectional 
research design involving 261 frontline nurses in the Philippines. Five standardised scales were 
used for data collection. Overall, the composite score of the fear of Covid -19 scale was 19.92. 
Job role and attendance of COVID -19 related training predicted fear of COVID-19. An 
increased level of fear of COVID-19 was associated with decreased job satisfaction, increased 
psychological distress, and increased organisational and professional turnover intentions. 
Mathur. S. etal® in 2020 conducted a study on Stress-related disorders in health-care workers in 
COVID-19 pandemic. The aim of the study was to study the impact of COVID-19 pandemic in 
HCWs in reference with a variety of factors. A nationwide cross-sectional online study using 
semi-structured pro forma along with the Adjustment Disorder New Module and the Depression, 
Anxiety, and Stress Scale-21 was conducted among 200 respondents. Of the 200 respondents, 
174 (87%) were doctors and 26 nursing staff, with a mean age of 42.1 + 12.2 years, 62% were 
male, and 63% were working in the government sector. A significant number of respondents 
were found to be suffering from acute stress (9.5%), depression (17%), and anxiety (19.5%) 
which they attributed to the negative professional and personal influence of this ongoing 
pandemic scenario. HCWs on the front lines of this pandemic are facing compounding stressors 
and need robust psychiatric help to adequately take care of this need. 

Shaukat.N.etal’ 2020 conducted a study on Physical and mental health impacts of COVID-19 
on healthcare workers: a scoping review. In the findings it was identified the following risk 


factors for COVID-19-related health impact: working in a high-risk department, diagnosed 
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family member, inadequate hand hygiene, suboptimal hand hygiene before and after contact with 
patients, improper PPE use, close contact with patients (= 12 times/day), long daily contact hours 
(= 15 h), and unprotected exposure. The most common symptoms identified amongst HCWs 
were fever (85%), cough (70%), and weakness (70%). Prolonged PPE usage led to cutaneous 
manifestations and skin damage (97%), with the nasal bridge (83%) most commonly affected 
site. HCWs experienced high levels of depression, anxiety, insomnia, and distress. Female 
HCWs and nurses were disproportionately affected. 

Chakma.T.etal”’ 2020 conducted a study on Psychosocial impact of COVID-19 pandemic on 
healthcare workers in India & their perceptions on the way forward - A qualitative study. In the 
findings, it was found that HCWs report major changes in work-life environment that included 
excessive workload with erratic timings accentuated with the extended duration of inconvenient 
personal protection equipment usage, periods of quarantine and long durations of separation 
from family. Family-related issues were manifold; the main challenge being separated from 
family, the challenge of caregiving, especially for females with infants and children, and fears 
around infecting family. Stigma from the community and peers fuelled by the fear of infection 
was manifested through avoidance and rejection. Coping strategies included peer, family support 
and the positive experiences manifested as appreciation and recognition for their contribution 
during the pandemic. 


Research Methodology 


Sources of data: The data was collected from the staff nurses working in selected hospitals in 


West Bengal 


Population: Staff nurses working in different Private and Govt hospital having at least one year 


experience 

Research approach: Non Experimental quantitative survey approach 

Research design: Descriptive survey design 

Sampling technique: Non probability convenience sampling 

Sample size: 300 staff nurses working in selected hospital in West Bengal. 

Setting of the study: Study was conducted in different Private and Govt hospital in Kolkata 


Ethical Permission — Was obtained from the competent authority 
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Pilot study — Done with 30 samples 

Time period of the study — From August 2021 to october2022 
Criteria for selection of sample: 

Inclusion Criteria: 

Staff nurses who are 


° working in selected hospital in West Bengal 
° present at the time of data collection 
° willing to participate in the study 


° Having at least one year of working experience 
Exclusion criteria: 
e Student nurses, teaching staff, senior nursing administrators are excluded in the study. 


e Staff nurses who were very sick unable to take part in the study during the time of data 


collection. 
Tools for data collection: 


Section 1: Demographic proforma which was assessed the demographic variables of the staff 
nurses such as age, gender, degree, years of experience, marital status, place of residence, place 


of work. 


Section 2: A. A Standardized tool (DASS 21 SCALE) was used to measure the depression, 


anxiety and stress level of the staff nurse due to Covid19. 


DASS21 Scale is Depression, anxiety and stress scale. It was developed by Lovibond and 


Lovibond in 1995. 


Section 2: B. Brief cope scale was used for measuring coping of the staff nurses. Carver.C.S 


1997 Invented this scale. 


Content validity of the tool has been obtained in consultation with guide and experts in the field 
of community medicine, Community Health Nursing. Psychiatry, Psychiatric Nursing, Medical 


Surgical nursing, Educational and Biostatistics. 
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Reliability of the tool is established by split -half and test-retest method, inter rater reliability 
test and by Cronbach alpha .The tool will be accepted after try out and reliability score ranges 
between to 0.75 to 0.95. 


Method of data analysis: 
Descriptive and inferential statistics was used for data analysis, 


Data collection procedure — After taking the approval from the competent authority, 
Investigator has discussed about the aim of the study. Investigator has taken the consent from the 
staff nurses. Three tools were introduced to the staff nurses. Total 25 minutes time was given for 


the same. Data was collected from February 2022 to April 2022 
Findings of the study — For the demographic variables — 
« Majority of the staff nurses 70% (210) are belongs to female category. 
* Majority of the staff nurses 65% (195) are having less than 5 years of experience. 
« Majority of the staff nurses 55% (165) have completed GNM Course. 
« Majority of the Staff Nurses 60% (180) are belongs urban community. 


« Majority of the staff nurses 51.6% (155) are from the age group of more than 30 years. 


= Majority of the staff nurses 50.6% (152) are from the Govt Hospital. 


DASS 21 - Depression Anxiety Stress Scale Test 
Differential Analysis on Psychological Impact on Nursing Staff 


Table 1: Categorization of the sample in their differential level on DASS 21 Scale (Depression- 
Psychological Impact-1) 


Categories Score Range No. of sample % of sample 
Normal 0-9 79 26.33% 
Mild 10-13 81 27% 
Moderate 14-20 98 32.67% 
Severe 21-27 26 8.67% 
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Extremely Severe 28+ 16 5.33% 


Table 2: Categorization of the sample in their differential level on DASS21 Scale (Anxiety- 
Psychological Impact-1) 


Categories Score Range No. of sample % of sample 
Normal 0-7 60 20% 
Mild 8-9 89 29.67% 
Moderate 10-14 121 40.33% 
Severe 15-19 18 6% 
Extremely Severe 20+ 12 4% 


Table 3: Categorization of the sample in their differential level on DAS Scale (Stress-Psychological 


Impact-1) 
Categories Score Range No. of sample % of sample 
Normal 0-14 68 22.67% 
Mild 15-18 92 30.67% 
Moderate 19-25 103 34.33% 
Severe 26-33 Zo 7.66% 
Extremely Severe 34+ 14 4.67% 
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Table 4: Categorization of the sample in their differential level on Brief-COPE Scale (Psychological 
Impact-2) 


Categories Score Range No. of sample| % of sample 
Excellent Coping 57 and above da 24% 
Very Good 29 to 56 162 54% 
coping 
Good coping 28 and Below 66 22% 


Findings from the Brief Cope scale inventory- 
Problem focussed coping —38% 
Emotional focused coping-54% 


Avoidance coping- 8% 


Fig-2 Different coping mechanism in Brief Cope Inventory 


Under problem focussed 
coping 


Under Emotional focused 
coping 


Under Avoidance coping- 


Active coping- item no 2,7- 
18% 

Use of 
/instrumental support- item 
no-10,23-10% 

Positive reframing -item no- 
12,17-6% 

Planning- item no- 14,25 - 
4% 


informational 


Emotional Support -item no- 
5,15-6% 

Venting -item no-9,21-4% 
Humour -item no-18,28-8% 
Acceptance -item no-20,24- 
20% 

Self-blame -item no-13,26- 
12% 

Religion- item no-22,27-4% 


Self-distraction -item no- 
1,19-4% 

Substance Use-item no- 
4,11-NIL 

Denial -item no-3,8-2% 
Behavioural 
disengagement-item 
6,16-2% 


no- 


Their scores on Psycho-Social impact were calculated for determining the significance between 
the means. That was adopted and the value of*t’ ratio was calculated and presented in the table 
below: 
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Table 5: Summary of test of significance of difference between the mean scores in relation 
to Age variation (Total Sample) 


Age N Mean S.D SEp ba Remarks 
More than 155 161.3 4,23 
30 years 2.82 2.31 Significant 
Less than 145 160.1 3.14 
30 years 


Critical value of*t’ with df (98) at 0.01=2.63 and 0.05=1.98 


Table 6: Summary of test of significance of difference between the mean scores in relation 
to Management variation (govt/private)- (Total Sample) 


Type of N Mean S.D SEp i Remarks 
Management 

Private 148 160.6 3.9 
Government 152 166.2 6.7 2.02 3.16 Significant 


Critical value of‘t’ with df (98) at 0.01=2.63 and 0.05=1.98 


Table 7: Summary of test of significance of difference between the mean scores in relation 
to Experience variation (Below 5 years/above 5 years)- (Total Sample) 


Year of N Mean S.D SEp ai kg Remarks 
Experience 
More than 105 154.5 3.16 
5 years 2.9 2.4 Significant 
Less than 5 195 165.2 7.7 
years 


Critical value of*t’ with df (98) at 0.01=2.63 and 0.05=1.98 


Brief-COPE Scale (Psychological Impact-2) 
Table 8: Summary of test of significance of difference between the mean scores in relation 
to Age variation 


Age N Mean S.D SEp af Remarks 
More than 155 59.24 8.21 2.31 3.62 
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30 years Significant 
Less than 145 56.53 6.54 
30 years 


Critical value of*t’ with df (98) at 0.01=2.63 and 0.05=1.98 


Table 9: Summary of test of significance of difference between the mean scores in relation 
to Management variation 


Type of N Mean S.D SEp a Remarks 
Management 

Private 148 30.12 6.95 1.54 3.12 Significant 
Government 152 57.56 7.67 


Critical value of*t’ with df (98) at 0.01=2.63 and 0.05=1.98 


Table 10: Summary of test of significance of difference between the mean scores in relation 
to Experience variation 


Year of N Mean S.D SEp *t Remarks 
Experience 
More than 105 55.17 6.65 0.54 5.41 
5 years Significant 
Less than 5 195 58.12 7.39 
years 


Critical value of‘t’ with df (98) at 0.01=2.63 and 0.05=1.98 


Discussion: This descriptive study was conducted to explore exclusively front line nurses’ 
perceptions about the psychological impacts of treating hospitalized people with COVID-19. 

The main psychological impacts of caring for people with COVID-19 perceived by nurses 
working on the front line were fear, anxiety, stress, social isolation, depressive symptoms, 
uncertainty, and frustration. The fear of infecting family members or being infected was the main 
repercussion perceived by the nurses. A different study revealed the sleep disorder of the nurses 
happened due to pandemic. In a recent systematic review and meta-analysis of 53 studies 


involving 38,189 nurses, Al Maqbali, Al Sinani, and Al-Lenjawi (2020a) found the prevalence of 
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stress, anxiety, depression and sleep disturbance to be 38.9, 37, 37.2 and 38.2%, respectively, 
during the COVID-19 outbreak. 


Conclusion: The results of the study show that the main psychological impacts of caring for 
people with COVID-19 manifested by the nurses were anxiety, depression stress, and depressive. 
The fear of infecting family members or being infected was the main impact perceived by the 
nurses. As the pandemic progresses, fear prevails over stress, which was the main psychological 
impact in the initial phases of the pandemic. Moreover, other negative impacts that nurses suffer 
as the COVID-19 pandemic progress were anger, obsessive thoughts, compulsivity, introversion, 
apprehension. All participants reported that they could cope with the challenges they faced 
because of the support from their immediate family members and friends having another family 
member also engaged in COVID duty was a strong motivational force to deal with these tough 


times. 
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Abstract: Citrus is a major horticultural crop and is commercially grown worldwide. Candidatus 
liberibacter asiaticus (CLas) is most widely found phloem-restricted gram-negative bacterium 
found in citrus crops causing citrus greening disease in India. In this study, a set of polymerase 
chain reaction (PCR) primer pairs were screened to diagnose CLas, and this method enhanced 
the sensitivity to detect CLas up to 10 times and 100 times compared to conventional PCR 
primers. In total, 120 samples from 25 different citrus cultivars in 4 different cities were assayed. 
The results showed that 25 samples were HLB-infected; the highest positive detection rate was 
70% from the Indian Agricultural Research Institute (IARI, Delhi), and the lowest positive 
detection rate was 10% from Haryana. The results indicated that the designed PCR primer pairs 
can detect CLas from different citrus cultivars and different geographic regions. The primers 
designed in the present study provide a very useful supplement to the current approaches for 
CLas detection. The nrdbL2F1/R1 primer sequences correspond for detection of the multicopy 
nrdB gene, which encodes the B-subunit of ribonucleotide reductase (RNR), a critical enzyme 
involving bacterial proliferation. Three nrdB copies were in long form (nrdBL, 1,059 bp), and 
two were in short form (nrdBS, 378 bp). Detection of CLas is very challenging because of its 
low concentration and irregular distribution in its citrus host. A lot of researchers tried to develop 
assays based on PCR, but the nrdB gene detection would provide a significant, rapid, and 
sensitive method to detect the pathogen early in the vector or the citrus plants. This will help in 


controlling the spread of the disease in non-infected plants, and thus prevent citrus crop loss. The 
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present study provides means to detect pathogen in early stages and subsequently stop further 
dissemination of pathogen thereby helping in the management of Citrus Greening Disease. 
Keywords: Citrus greening disease, Candidatus Liberibacter asiaticus, primer, Diaphorina citri 
(Asian citrus psyllid), Huanglongbing (HLB). 

Introduction 

Citrus is a major horticultural crop belonging to the family Rutaceae and is commercially grown 
worldwide. Citrus is an evergreen crop having medicinal properties (Bove, 2006), it originated in 
the Southeast Asia and has spread now around the globe. Citrus production provides employment 
to millions of people around the world in harvesting, handling, transportation, storage, marketing 
etc. In India, citrus fruits are primarily grown in Maharashtra, Andhra Pradesh, Punjab, 
Karnataka, Madhya Pradesh, Uttaranchal, Bihar, Orissa, Assam, and Gujarat. The mandarin 
orange (Citrus reticulate Blanco) is most common among citrus fruits grown in India. It occupies 
nearly 40% of the total area under citrus cultivation. In recent years citrus production shows 
decline worldwide because of deadly citrus greening disease (Gottwald et al., 2007). 
Huanglongbing (HLB)/Citrus Greening is the most severe citrus disease that is damaging citrus 
production worldwide. It is caused by the bacteria “Candidatus Liberibacter spp”, which is a 
gram-negative, phloem-restricted bacterium that is transmitted by insect vectors, i.e., Psyllid. 
Among the three strains of Ca. Liberibacter, “Ca. Liberibacter asiaticus” is most widely found 
pathogen in India. The causative agent of citrus greening disease in Asia is “Ca. Liberibacter 
asiaticus” (Warghane et al., 2017). The Asian citrus psyllid, Diaphorina citri is the principal 
vector for citrus greening disease and it is specific to citrus crops on which they complete their 
life cycle so controlling the growth of psyllid will prevent the subsequent spread of citrus 
greening disease in citrus crops (Batool et al., 2007). 

It was reported that molecular detection techniques were sensitive to false negative results due to 
the HLB bacteria's uneven distribution among citrus and even among cells within distinct tissues, 
resulting in samples that were both positive and negative from the same citrus tree. Moreover, 
the same HLB bacterium species were significantly different depending on the geographic region 
but did not differ significantly based on the citrus cultivar. Subsequently, it is essential to choose 
a suitable assay technique and genetic locus to detect the suspicious HLB samples coming from a 


particular geographical region (Hung et al., 2004). 
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The recent discovery of multicopy copies (five) of nrdB gene, encoding B-subunit of 
ribonucleotide reductase (RNR), a critical enzyme involving bacterial proliferation, were found. 
Three nrdB copies were in long form (nrdBL, 1,059 bp) and two were in short form (nrdBS, 378 
bp). nrdBS shared >99% identity to 3’ end of nrdBL (Hong et al., 2019, Zheng et al., 2016). 
Hence, the design of PCR primers based on the nrdB gene will enable early disease detection 
from insect vectors as well as citrus plants. This primer will then be utilised to implement the 
bud wood certification programme, which will eventually stop the spread of the pathogen. 
Materials and Methods 

Ethics statement 

The research complied with protocols for plant protection and in controlled condition so that 
HLB disease should not infect the normal citrus plantation. 

Sample sources and DNA preparation 

From 2020 to 2022, 120 citrus leaf samples (42 showed blotchy leaves citrus and 29 showed 
yellow shoots) were collected from 25 different citrus cultivars in Delhi/NCR that covered 
almost all citrus fields including Indian Agricultural Research Institute (IARI, New Delhi) 
28:6371° N,77A1S571° E. 

All samples were collected handpicked and stored in -40C (Fig 1A). Leaves were washed with 
running tap water and blotted dry with paper towels (Fig 1B). The midribs of leaves were 
extracted through cutting by surgical knives (Fig 1 C). Then, 100 mg of each sample were 
grinded in liquid nitrogen (Fig 1 D) and polyvinylpyrolidone, and DNA was extracted using the 
CTAB method. The extracted DNA was dissolved in 50 wl of SDW. The quality and 
concentration of DNA were checked by a NanoDrop One (ND-ONE-W Thermo Scientific). 
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Figure 1: (A) Samples were collected by handpicking from citrus fields of IARI, New Delhi, (B) 
Leaves were washed with running tap water and blotted dry with paper towels, (C) The midribs 
of leaves were extracted through cutting by surgical knives, (D) 100 mg of each sample were 
grinded in liquid nitrogen and polyvinylpyrolidone for DNA extraction. 


Primers design 

One set of primer were designed for the PCR to amplify the 3 larger and 2 smaller subunits of 
Multicopy nrdB gene (Accession No: CP010804.1). The primer sets were designed manually and 
verified through primer BLAST (NCBI primer designing tool) with the following criteria: Tm = 
55 +2°C and primer length = 18—22 BP. 

Validation the specificity of designed PCR primers 

To validate the PCR primer specificity, we firstly BLAST primer against Candidatus 
Liberibacter asiaticus genome sequences. To ensure that the designed primers were specific for 


Las, citrus greening disease positive sample were identified and separated from collected 
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samples of citrus. Objective genes were confirmed by electrophoresis in 1.6% agarose gels and 
sequencing PCR products and BLAST them online. 

CGB positive samples were tested using the PCR primer nrdB L2F1/R1 in this study. PCR 
products were separated by electrophoresis in 1.6% agarose gels and detected after staining with 
ethidium bromide. 

Results 

Identification of multiple-copy regions in A4 genome 

PCR primer nrdBL2F1/R1 produced the target products without primer dimers. The 
amplification products are 362 and 753 bp in length (Fig 2). 

Specificity of nrdBL2F1/R1 primer set 

Primer set nrdBL2F1/R1 was designed based on the 753 bp of nrdB gene in the CLas genome. 
BLASTn search using primer sequences in NCBI contained clas genome sequences returned hits 
strictly to the nrdB gene of CLas. PCR of DNA samples extracted from five CGB positive citrus 
leaves shows amplification around 753 bp in gel electrophoresis against 1Kb and 100 bp DNA 
ladder as marker and one CLas-free plant leaf reared in our laboratory showed no amplification 
with primer set nrdBL2F1/R1 by PCR (Table 1). 

Table 1: General information of primer sets of Multicopy nrdB gene of “Candidatus 


Liberibacter asiaticus”’ 


Nucleotide | Annealing 


PRIMER temperature 


GCATTTAACCCCACGAACCC 


ATACGGATGGGCATGGGAAA 
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— 1000 bp 
— 700 bp 


— 500 bp 


Figure 2: The 1.6% agarose gel electrophoresis result of products of PCR of Candidatus 
Liberibacter asiaticus gene through nrdB gene primer. 


Discussion 
Citrus Greening Disease is a complex, challenging, and devastating disease that threatens the 


major citrus crop despite intense management efforts throughout the world over the years. 
HLBinfected citrus trees exhibit scant foliage, severe twig or limb die-back, and eventually die in 
three to five years. Citrus with HLB infection has a productivity reduction of 30% to 100% and 
inferior fruit quality (Gottwald et al., 2008). Research on citrus greening disease over the past 
decade has involved scientists, growers, and industry representatives who have explored multiple 
facets of the disease and other environmental, horticultural, sociological, and economic factors 
that impact it. The development of PCR primers based on the multicopy gene nrdB helps to 
detect “Ca. L. asiaticus” at early stages and even in lower concentration. The primers designed in 
the present study provide a very useful supplement to the current approaches for CLas detection. 

This will help in controlling the spread of the disease in non-infected plants, and thus prevent 
citrus crop loss. The present study provides means to detect pathogen in early stages and 
subsequently stop further dissemination of pathogen thereby helping in the management of 


Citrus Greening Disease. 


ISBN: 978-93-91248-77-2 85 


References: 


1. 


Gottwald TR, da Graca JV, Bassanezi RB. (2007). Citrus Huanglongbing: The Pathogen 
and Its Impact. 8(1). 

Warghane A, Pragati M, Dipak G, Shukla PK, Ghosh D. (2017). Diversity and 
characterization of Citrus tristeza virus and Candidatus Liberibacter asiaticus associated 
with citrus decline in India. Indian Phytopathology. 70. 359-367. 

Hung TH, Hung SC, Chen CN, Hsu MH, Su HJ. (2004) Detection by PCR of Candidatus 
Liberibacter asiaticus, the bacterium causing citrus huanglongbing in vector psyllids: 
application to the study of vector—pathogen relationships. Plant Pathology, 53 (1), 96-102. 
[4] Zheng Z, Xu M, Bao, M. et al. Unusual Five Copies and Dual Forms of nrdB in 
“Candidatus Liberibacter asiaticus”: Biological Implications and PCR _ Detection 
Application. Sci Rep 6, 39020 (2016). 

Batool A, Iftikhar Y, Mughal SM, Khan MM, Jaskani MJ, Abbas M, and Khan IA. (2007). 
Citrus greening disease-a major cause of citrus decline in the world-a review. Hort. Sci. 
(Prague), 34(4), 159-166. 

Hong Y, Luo Y, Yi J, He L, Dai L, Yi T (2019) Screening nested-PCR primer for 
‘Candidatus Liberibacter asiaticus’ associated with citrus Huanglongbing and application in 
Hunan, China. PLoS ONE 14(2): e0212020. 

Bove J. Huanglongbing: a destructive, newly-emerging, century-old disease of citrus. Plant 


Pathology. 2006; 88: 7-37. 


ISBN: 978-93-91248-77-2 86 


Chapter: 7 
Tenofovir induced nephrotoxicity 
Aparna Matpathi 
Pharma D Intern, CMR College of Pharmacy, Medchal-501401, Hyderabad 
E-mail: aparnamatpathi@ gmail.com 


Abstract: Tenofovir is a widely used antiretroviral drug that has revolutionized the treatment of 
HIV infection. Despite its efficacy, tenofovir has been associated with the development of 
nephrotoxicity in some patients. The renal toxicity of tenofovir is primarily characterized by 
proximal tubular dysfunction and acute kidney injury. In severe cases, this can lead to chronic 
kidney disease and end-stage renal disease, which are associated with significant morbidity and 


mortality. 


The pathophysiology of tenofovir-induced nephrotoxicity is multifactorial and is thought to 
involve multiple mechanisms, including mitochondrial toxicity, oxidative stress, and 
inflammation. These mechanisms can lead to cellular injury and death, resulting in the loss of 


renal function. 


Early detection and management of tenofovir-induced nephrotoxicity are critical to prevent 
irreversible kidney damage. Patients receiving tenofovir therapy should undergo regular 
monitoring of renal function, including serum creatinine and estimated glomerular filtration rate. 
In some cases, it may be necessary to discontinue tenofovir therapy and switch to an alternative 


antiretroviral agent. 


In conclusion, tenofovir-induced nephrotoxicity is an important complication of tenofovir 
therapy that can have significant clinical implications. A thorough understanding of the 
pathophysiology, clinical features, and management of this condition is essential for healthcare 


providers who care for patients receiving tenofovir therapy. 


Keywords: Tenofovir, nephrotoxicity, mitochondria, proximal tubular cells, serum uric acid 


levels. 


Introduction: 
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Tenofovir was the initial drug to be approved by the US Food and Drug Administration (FDA) in 
2001, and it remains the only NtRTI drug that is authorized for the management of HIV 
infection.[1]. Due to its effectiveness and tolerability demonstrated in clinical trials, Tenofovir is 
currently a commonly prescribed element of antiretroviral treatment for both treatment-naive and 
experienced patients.[1]. Nephrotoxicity is characterized by a sudden decline in kidney function 
resulting from the toxic effects of medications and chemicals [5]. Nephrotoxins are substances 
that exhibit the ability to cause nephrotoxicity [5]. Tenofovir is excreted unchanged in the urine 
through a process involving both glomerular filtration and proximal tubular secretion.[1]. The 
primary ways tenofovir-related kidney damage manifests in clinical settings are (a) proximal 
tubular impairment with normal kidney function, and (b) proximal tubular impairment along 
with reduced kidney function [1]. Chronic kidney disease (CKD) can show no noticeable 
symptoms until the Glomerular Filtration Rate (GFR) drops below 30 mL/min/1.73 m2. This 
means there is a significant possibility of not detecting nephrotoxicity since the level of serum 
creatinine may not go above the upper limit of normal until the GFR is below 
60 mL/min/1.73 m2[1]. The nephrotoxicity of Tenofovir can affect cardiovascular health by 
reducing the Glomerular Filtration Rate (GFR) and hindering the activation of vitamin D in the 
proximal tubules. The decrease in GFR and deficiency of vitamin D are both linked to an 
elevated risk of cardiovascular disease.[1]. Tenofovir's cytotoxicity is mainly directed at 
mitochondria [1]. Consequently, impairment of mitochondrial function can impede the transport 
of molecules, the activation of vitamin D, and the urinary acidification process [1]. The negative 
effect of TDF on the function of the tubes in the kidneys results in a reduction in the conversion 
of vitamin D to its active form (1-a hydroxylation) and a decrease in the reabsorption of vitamin 
D-binding protein [2]. The nephrotoxicity caused by Tenofovir is associated with damage to the 
cells in the proximal tubules of the kidneys, which can lead to partial or complete Fanconi 
syndrome, acute kidney injury (AKI), or chronic kidney disease (CKD). The presence of 
nephrotoxicity can be determined by a straightforward blood test. The test involves measuring 
blood urea nitrogen (BUN), the concentration of serum creatinine, glomerular filtration rate, and 
creatinine clearance [3]. Kidney damage caused by IL-2 is usually temporary and can be treated 
by giving large amounts of fluids when the first signs of low urine output appear [4]. Apart from 
administering fluids, treating low urine output and low blood pressure caused by kidney damage 


may involve using vasopressors like dopamine at low to intermediate doses, which work by 
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interacting with adrenergic receptors [4]. Various cytokines, including interleukin (IL), 
interferon, and colony-stimulating factors, are significant in the damage and repair of renal 
tubules. Therefore, they are viewed as biomarkers for kidney damage resulting from drug- 


induced nephrotoxicity [5]. 


Case presentation: The tertiary care hospital admitted a 30-year-old male patient who presented 
with several chief complaints. He had been experiencing shortness of breath for 10 days, along 
with orthopnea and paroxysmal nocturnal dyspnea. The patient also had grade-4, pitting-type 
bilateral pedal edema that had been present for 10 days. In addition, he had abdominal 
distension, facial puffiness, and had been coughing up whitish mucus for four days. He reported 
decreased urine output and had a history of weight loss and decreased appetite. The individual 


had a history of chronic alcoholism. 


During the examination, the patient was conscious, coherent, and afebrile. His blood pressure 
was 110/70 mmHg, and his heart rate was 96 beats per minute. The Jugular Venous Pressure 


(JVP) was elevated, and the patient had bilateral pitting edema. 


Laboratory findings: The results of the patient's 2D echocardiogram revealed dilatation in all 
four chambers of the heart, with moderate left ventricular dysfunction and grade 2 diastolic 
dysfunction. Additionally, the patient was found to have severe tricuspid regurgitation and severe 
mitral regurgitation, along with moderate pulmonary arterial hypertension. The ejection fraction 
was found to be 49%. A chest X-ray was also performed, which revealed dilatation in both the 
right and left chambers of the heart and enlarged paratracheal nodes. Table- 1 depicts other 


diagnostic findings; 


Table-1: 
Name of the test Abnormal values Standard range 
Blood urea 33 mg/dl 7 and 20 mg/dL 
Serum creatinine 2.27 mg/dl 0.7 to 1.3 mg/dL 
Albumin 2.66 g/dl 3.4 to 5.4 g/dL 
Total serum proteins 7.22 g/dl 6.0 to 8.3 g/dl 
Direct bilirubin 0.19 mg/dl less than 0.3 mg/dL 
Total serum bilirubin 1.11 mg/dl 0.1 to 1.2 mg/dL 
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SGPT 23 IU/L 29 and 33 IU/L 
SGOT 47 TU/L 8 and 45 IU/L 
Alkaline phosphatase 103 U/L 44 and 147 U/L 
Sodium 129 mEq/L 135 to 145 mEq/L 
Potassium 3.1 mEq/L 3.5 to 5.2 mEq/L 
Hemoglobin 9.6¢/d1 14 to 18 g/dl 


Conformational diagnosis: After a thorough examination and evaluation of the patient's 
laboratory data, it was determined that the patient was suffering from acute decompensated heart 


failure (ADHF) and Tenofovir-induced nephrotoxicity. 


Treatment: The treatment regimen comprised of several medications including Furosemide, 
which was administered to rule out edema; Spironolactone was also given to prevent the 
development of CKD, while antibiotics such as Augmentin and Azithromycin were administered 
to the patient. Additionally, Thiamine was given as a preventive measure against renal failure. 


The detailed information regarding medications prescribed is mentioned in table- 2 


Table- 2: 
Brand name Generic name Dose Route of | Frequency 
administration 
Inj. Furosemide Furosemide 40 mg IV BD 
T. Spironolactone | Spironolactone | 25 mg PO BD 
Inj. Augmentin Augmentin L252 IV BD 
T. Azithromycin Azithromycin 500 mg PO OD 
Inj. Pantoprazole | Pantoprazole 40 mg IV OD 
Inj. Thiamine Vit- Bl 1 unit in 100 mL NS | IV OD 


The administration of Tenofovir has been discontinued to prevent any further damage to the 


patient's kidneys. 


Discussion: The primary site of tenofovir toxicity is the proximal tubular cell, which contains 
specific cell membrane transporters that promote the accumulation of tenofovir. They are 


responsible for the majority of molecule transportation in the tubules, absorbing more than 200 g 
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CI'Na’, 1 kg glucose, and various other molecules from the lumen of the tubules daily. The 
energy required for this transportation process is supplied by a large number of mitochondria. 
Dysfunction of mitochondria can be attributed to three main causes: (a) missing or faulty 
mitochondrial genes, (b) missing or faulty nuclear genes that play a role in mitochondrial 
function, or (c) damage to normally functioning mitochondria, leading to their loss of function. 
As a result, damage to the mitochondria will hinder the transportation of molecules, activation of 
vitamin D, and the process of urinary acidification. [1] TDF has the potential to harm 
mitochondria, as evidenced by the presence of structural abnormalities in mitochondria 
associated with TDF-induced tubulopathy [2]. TDF in its original form is eliminated from the 
body through both glomerular filtration and tubular secretion into the urine [2]. If the 
concentration of TDF in the bloodstream rises or if the secretion of TDF into the tubules is 
blocked, the amount of TDF within cells also increases [2]. Due to a deficiency in the production 
of ATP, the cells in the tubules are unable to effectively carry out the process of reabsorbing 
certain ions and small molecules, such as potassium, glucose, phosphate, uric acid, amino acids, 
and $2-microglobulin [2]. The primary treatment option is to discontinue the use of the drug [1]. 
Discontinuation of the drug typically leads to an improvement in the visible signs of kidney 
damage, although the improvement may only be partial [1]. Efforts to create new drugs with 
reduced toxicity are focused on making chemical changes that prevent the drugs from entering 
proximal cells [1]. The best way to treat tenofovir-induced kidney damage is by ceasing the use 
of tenofovir. Symptoms of kidney damage usually get better after discontinuing the medication 
[1]. Identifying drug-induced nephrotoxicity at an early stage would be beneficial in reducing the 


financial losses incurred during safety testing of new drugs [3]. 


Conclusion: In this case, the patient had been taking Tenofovir as a treatment for HIV. 
However, prolonged use of the medication resulted in nephrotoxicity. It was found that 
discontinuing the use of Tenofovir proved to be beneficial for the patient, who was subsequently 
treated with copious amounts of fluids, while a diuretic was used to reduce the edema. The 
patient's health condition improved significantly, and all their symptoms were relieved. Early 


diagnosis of the condition can help prevent renal toxicity in the long run. 
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Abstract: For effective teaching learning process and to cover the divergent need and aspiration 
of the Nursing students a number of strategies are adopted by the teachers. Among them E- 
learning and Face to Face learning are the two strategies which are very relevant in the present 
changing situation. Hence it is a very burning current research area. 

This study aims to investigate use of E-learning and Face to Face learning strategies for Nursing 


students in relation to their parental educational variation, occupation and income. 


Convenient sampling method was used to select 300 nursing students studying in different 


nursing colleges of Kolkata. A 5 likert scale questionnaire was used. 


Result shows that obtained “t” value 0.92 < the tabular value at 0.05 levels so there exist no 
significant difference between the use of E-learning of nursing students in relation to parental 
education variation whereas there exist significant difference between the face-to-face learning 
of nursing students in relation to parental education variation as the obtained “t” value 2.92 > the 


tabular value at 0.05 levels so . 


There exist significant difference between the use of E-learning and face to face learning of 
nursing students in relation to parental occupation variation as the obtained “t” value 3.00 & 2.99 


respectively > the tabular value at 0.05 level . 


There exist significant difference between the use of E-learning and face to face learning of 
nursing students in relation to parental income variation as the obtained “t” value 3.82 & 3.18 


respectively > the tabular value at 0.05 level . 
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It is concluded that parental education have no relation with E-learning of nursing students but 
parental occupation and income have significance relation with E-learning and Face to Face 
learning strategies for Nursing students. 

Keywords: E-learning, face-to-face learning, nursing, students 


1. Introduction 


All of us have experienced traditional learning or face to face learning since the beginning of our 
education. Since ancient days this Face to Face learning is conducted by teachers gathering 
students in places such as classes, labs or seminars to study and learn about different subjects. 
This traditional method of learning has been practiced around the world in all levels of learning. 
In this type of Face to Face learning environment, teachers uses different teaching styles and 
techniques but the most conventional teaching style is teaching by speaking. With the evolution 
in information technology and Internet there is fast change in the way people started accessing 
the information. 

E-learning is defined as learning that makes use of Information and Communication 
Technologies (ICTs). The incorporation of technological resources and innovative education 
strategies has transformed the teaching and learning processes. Various studies have shown 
various e-learning and online learning tools that are effective for teaching and learning in the 
fields of health profession. The knowledge gain and performance of the students as a result of E- 
learning were shown to be equivalent to that of face to face methods. 

Mpungose B.C. Demarcated physical classrooms are not accessible in the case of challenges 
ranging from student protests to pandemic outbreaks. Face-to-face learning provides real-time 
contact with resources and others, takes place within a specified contact time, and provides 
prompt feedback to students (Waghid, 2018). That said, e-learning is education that takes place 
over the Internet is alternatively called online learning, and it is an umbrella term for any 
learning that takes place across distance and not in a face-to-face platform (Anderson, 2016; 
Mpungose, 2020a). Furthermore, Choudhury and Pattnaik (2020) affirm that, e-learning 
definition evolves with the evolution of Web from Web 0 to 4.0. Khoza (2019b) state that e- 
learning is capable of making course content available online, because of the widespread use of 
modern technologies such as hardware resources (computers, laptops, mobile phones and others), 
and software resources (learning management system, software applications, social media sites 


and others). This suggests that students have freedom to access course information/content 
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anytime and anywhere, irrespective of challenges such as the pandemic outbreak provided they 
have access to hardware and software resources. 

So the advent of the Internet and related tools for digital communication and global connectivity 
has changed the way information is stored, communicated, and shared, removing the barriers of 
time and location. This new development has created a new urge for the fraternity of 
academician to reconsider how courses could be taught, considering approaches that lessen 
barriers of time and energy and increase access for many potential students. E- learning allows a 
greater flexibility and convenience in timing and location for both the instructor and student. 
However, convenience and accessibility are only valuable if courses effectively facilitate student 
learning. 

For effective teaching learning process and to cover the divergent need and aspiration of the 
Nursing students and to fulfill the demands of the changing situations; there are number of 
strategies which are used by the teachers due to teaching learning process of Nursing students. 
Among them E-learning and Face to Face learning are the two strategies which are very relevant 
for the Nursing students to fulfill their divergent need and aspiration during teaching learning 
process and also to fulfill their psychological and demand of the present changing situation. 
Hence it is a very burning current research area. 

1.1 Significance of the Study 

In the present day when digital world have become so popular and advance, information’s are 
shared from one part of the world to another part within seconds, e-learning is a valuable 
stepping stone to be up-to-date on nursing technology. Still adopting E-learning approach to 
teaching and learning in nursing program, is of slight concern and has been given to the pre- 
requisite personal and technical qualities required for academic achievement and satisfaction. 

On the other hand Face to Face learning is the most traditional type of learning instruction where 
the learners are benefitted to a greater extent from the interaction with their fellow students as 
well. Face-to-face learning ensures a better understanding and recollection of lesson content and 
gives class members a chance to bond with one another. And from the review of related literature 
it is observed that in this region specially in our state of West Bengal not a single study 
conducted on the use of E-learning and Face to Face learning strategies for Nursing students in 
this pandemic situation as well as before that also. Thus the present study is unique and sincere 


steps for the investigator. 
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1.2 Statement of the Problem 

In the context of present situation both E-learning & Face to Face learning played very important 
role considering the personal variable of the nursing student of Kolkata in the present context of 
parental educational qualification (literate/illiterate), employment of parents (service/nonservice) 
and income of family (below poverty line/above poverty line), hence the investigator stated her 
problem for study as mentioned below. 

“Use of E-learning & Face to Face learning strategies for Nursing students in relation to 


their some personal variables” 


1.3 Objectives of the Study 
1. To find out use of E-learning and Face to Face learning strategies for Nursing students in 
relation to their parental educational. 
2. To find out use of E-learning and Face to Face learning strategies for Nursing students in 
relation to the occupation of parents. 
3. To find out use of E-learning and Face to Face learning strategies for Nursing students in 
relation to their parental income. 


1.4 Hypothesis of the Study 


Ho;: The scores of the E-learning and Face to Face strategy for Nursing students are not 


normally distributed in total and due to their intra variations/ intra variables wise. 


Ho: There does not exist any significant difference of the mean scores of E-learning strategy of 


Nursing students due to their parental educational variations. 


Ho3: There does not exist any significant difference of the mean scores of E-learning strategy of 


Nursing students due to their parental occupation variations. 


Hoy: There does not exist any significant difference of the mean scores of E-learning strategy of 


Nursing students due to their parental income variations. 


Hos: There does not exist any significant difference of the mean scores of Face to Face learning 
strategy of Nursing students due to their parental educational variations. 
Hog: There does not exist any significant difference of the mean scores of Face to Face learning 


strategy of Nursing students due to their parental occupation variations. 
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Ho7: There does not exist any significant difference of the mean scores of Face to Face learning 


strategy of Nursing students due to their parental income variations. 


2.0 Methodology of the Study 

2.1 The Design of the Study 

The present research work is a mixed type of research work, where, Normative and correlational, 
survey type research design was used and it is a non-experimental survey design adopted to 


accomplish the objectives of the study. 


2.2 The Population and Sample of the Study 
The study Population comprises of B.Sc. Nursing students, 300 students were taken by Non- 
probability convenience sampling technique from selected Nursing Institutes of Kolkata 


2.3 The Tools Used 


Two self-made questioner’s (five points liker scale) were prepared and used after validation by 
experts and reliability test. 
2.4 The Procedure of the Study 
The following procedures were adopted for conducting the present study: 
i. Duplication of questionnaire 
ii. Selection sample 
iii. Administration of the Questionnaire 
iv. Scoring 
v. Preparation of the data sheet 
vi. Compilation of the data according to the variables 
vii. Presentation of data in tables 
viii. Assessment of the scores by the application of appropriate statistical procedures. 
ix. Reportin 
x. | Compilation of references in APA style. 
xi. Submitting the thesis 
3.0 The Results and Discussion 
This is done in accordance with the objectives and hypotheses formulated. 


3.1. Parental Education differences on E-Learning score of nursing students 


One of the objectives of the study was to be found out if there exist any parental education 
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differences on use of E-learning of nursing students, therefore the null hypothesis was stated 
as “there is no significant difference in the use of E-learning of nursing students in relation to 


parental education variation”. 


In order to find out differences if any of the scores on use of E-Learning of above graduate and 
below graduate parents, the test of significance of difference between the means of two sub 
samples was calculated and tested for significance. The result has been presented in the 


following table: 


Table 1: Summary of test of significance of differences between parental education variations of 
nursing students on the use of E-Learning 


n= 300 
Critical value of ‘t’ with df (98) at 0.01=2.63 and 0.05=1.98 


Parental Education n Mean S.D SEp a Remarks 
variation 
Above Graduate 103 98.67 6.92 0.53 0.92 Not- 
Below Graduate 197 99.16 Def Significant 


The obtained value 0.92 is < tabular value at 0.05 levels 1.98 and at 0.01 level 2.63 so it is 
non-significant and the null hypothesis that states there exist no significant difference between 
the use of E-learning of nursing students in relation to parental education variation will be 
accepted. 


3.2. Parental Occupation differences on E-Learning score of nursing students 


One of the objectives of the study was to be found out if there exist any parental occupation 
differences on the use of E-learning of nursing students, therefore the null hypothesis was 
stated as “there is no significant difference in the the use of E-learning of nursing students in 


relation to parental occupation variation ”. 
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Table2: Summary of test of significance of differences between parental occupation 


variation of nursing students on the use of E-Learning. 


n= 300 
Parental Occupation n Mean S.D SEp t Remarks 
variation 
Service 96 100.53 6.25 0.54 3.00 Significant 
Non-Service 204 102.15 6.84 


Critical value of ‘t’ with df (98) at 0.01=2.63 and 0.05=1.98 


The obtained value 3.00 > tabular value at 0.01 level which is 2.63 and at 0.05 level which is 


1.98 so it is significant thus the null hypothesis was stated as there exist no significant 


difference between the use of E-learning of nursing students in relation to parental occupation 


variation will be rejected. 


3.3. Parental Income differences on E-Learning score of nursing students 


One of the objectives of the study was to be found out if there exist any parental income 


differences on the use of E-learning of nursing students, therefore the null hypothesis was 


stated as “there is no significant difference in the the use of E-learning of nursing students in 


relation to parental income variation ”. 


Table 3: Summary of test of significance of differences between parental income variations of 
nursing students on the use of E-Learning 


n= 300 


Parental Income 


variation 


Mean 


S.D 


SEp 


Remarks 
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Above Poverty Line 203 100.19 6.95 0.54 3. 82 Significant 
Below Poverty Line 97 96.37 6.67 


Critical value of*t’ with df (98) at 0.01=2.63 and 0.05=1.98 


The obtained value 3.82 > tabular value at 0.01 level which is 2.63 and at 0.05 level which is 
1.98 so it is significant thus the null hypothesis was stated as there exist no significant 
difference between the use of E-learning of nursing students in relation to parental income 
variation will be rejected. 

3.4. Parental Education differences on Face-to-Face Learning score of nursing students 
One of the objectives of the study was to be found out if there exist any parental education 
differences on the face-to-face learning of nursing students, therefore the null hypothesis was 
stated as “there is no significant difference in the face-to-face learning of nursing students in 


relation to parental education variation”. 


In order to find out differences if any of the scores on face-to-face learning of above graduate 
and below graduate parents, the test of significance of difference between the means of two 
sub samples was calculated and tested for significance. The result has been presented in the 
following table: 


Table 4: Summary of test of significance of differences between parental education variations of 
nursing students on the Face-to-Face Learning 


n= 300 
Parental Education variation | n | Mean | S.D SEp ai Remarks 
Above Graduate 103 | 96.56 | 5.81 1.42 292 Significant 
Below Graduate 197 | 97.08 | 4.65 


Critical value of ‘t’ with df (98) at 0.01=2.63 and 0.05=1.98 

The obtained value 2.92 > tabular value at 0.05 levels 1.98 and at 0.01 level 2.63 so it is 
significant and the null hypothesis that states there exist no significant difference between 
the face-to-face learning of nursing students in relation to parental education variation will be 


rejected. 
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3.5. Parental Occupation differences on Face-to-Face Learning score of nursing students 


One of the objectives of the study was to be found out if there exist any parental occupation 
differences on the face-to-face learning of nursing students, therefore the null hypothesis was 
stated as “there is no significant difference in the face-to-face learning of nursing students in 


relation to parental occupation variation”. 


Table 5: Summary of test of significance of differences between parental occupation 


variations of nursing students on Face-to-Face Learning 


n= 300 
Occupation n Mean S.D SEp tv Remarks 
Service 96 96.42 6.34 1.34 2.99 Significant 
Non-Service 204 98.10 Pelz 


Critical value of‘t’ with df (98) at 0.01=2.63 and 0.05=1.98 


The obtained value 2.99 > tabular value at 0.05 levels 1.98 and at 0.01 level 2.63 so it is 
significant and the null hypothesis that states there exist no significant difference between the 
face-to-face learning of nursing students in relation to parental occupation variation will be 
rejected. 


3.6. Parental Income differences on Face-to-Face Learning score of nursing students 


One of the objectives of the study was to be found out if there exist any parental income 
differences on the face-to-face learning of nursing students, therefore the null hypothesis was 
stated as “there is no significant difference in the face-to-face learning of nursing students in 


relation to parental income variation”. 


Table 6: Summary of test of significance of differences between parental income variation of 
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nursing students on Face-to-Face Learning 


n= 300 
Income n Mean S.D SEp ai Remarks 
Above 203 98.18 PAD 1.35 oc-08 Significant 
Poverty Line 
Below 97 94.26 6.18 
Poverty Line 


Critical value of*t’ with df (98) at 0.01=2.63 and 0.05=1.98 


The obtained value 3.18 > tabular value at 0.05 levels 1.98 and at 0.01 level 2.63 so it is 
significant and the null hypothesis that states there exist no significant difference between the 
face-to-face learning of nursing students in relation to parental income variation will be 
rejected. 


Discussion 


The primary purpose of this study was to assess the role of E-learning & Face to Face learning 
strategies on the personal variable of the nursing student of Kolkata in the present context of 
parental educational qualification, employment of parents and income of family. There is a 
paucity of evidence from the literature documenting how students have responded to different 
learning strategies. However, we found three previous studies concerning this topic. Thapa P., 
Bhandari S. L., Pathak S. investigated nursing students’ attitude on the practice of e-learning: A 
cross-sectional survey amid COVID-19 in Nepal consistent with our study, their finding revealed 
that there was no significant association of overall attitude regarding e-learning with selected 
socio-demographic variables. Present study result showed that obtained “t” value 0.92 is < 
tabular value at 0.05 levels 1.98 and at 0.01 level 2.63 so there exist no significant difference 
between the use of e-learning of nursing students in relation to parental education variation. 

Mukasa J., Otim M., Monaco B., etal investigated in their study nursing students’ perspectives 
and readiness to transition to e-learning during COVID-19 in the UAE: A cross-sectional study 
indicates that half of the participating students felt that E-learning was successful, and 66% 
reported that they were prepared for E-learning. This suggested that students were satisfied with 


their experiences of the new learning approach and the associated interactions. This could be 
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because students were able to participate in their learning in a more flexible and convenient 
manner than in traditional face-to-face. Although around half of the participants had access to the 
Internet, they were not comfortable communicating online with each other or with their 
instructors. This may be related to cultural perspectives and other issues from the students’ 
perspectives, such as lack of access to the Internet and infrastructure. This result is in consistence 
with the present study result where the obtained “t” value of E-learning and face to face learning 
is 3.82 and 3.18 respectively which is > tabular value at 0.01 level which is 2.63 and at 0.05 level 
which is 1.98 so there exist significant difference between the use of E-learning and face to face 
Learning of nursing students in relation to parental income variation 

Limitations 

The key limitation of this study was that a larger sample would have been desirable and more 
representative. The study was limited to Kolkata only, samples from other districts and states 
would have been more desirable. Another limitation was that there were no local and/or national 
studies to which to compare and contrast findings of the present study. 

Conclusion 

Research on the use and advancement of E-learning in nursing education is relatively uncharted 
territory. This study therefore aimed to understand the experiences and challenges encountered 
by nursing students at Kolkata. The challenges of E-learning as reported by participants included 
economical problem to purchase devices such as android phone, computer/laptop and data, 
connection problems and difficulties in communication with instruction. The findings helped 
identify the significant challenges and adaptations necessary for future pedagogical approaches 
to teaching and learning and how students can best be supported. It generated significant insights 
into e-learning challenges in Kolkata may also inform further research which will build of 


similar kind. 
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Chapter: 9 
Assess knowledge gap on morbidities, its preventive, control measures and practice of using 
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Abstract 


Back ground: Air pollution is a major problem of present scenario, which has serious 
toxicological impact on human health and environment Air pollution is considered as the major 
environmental risk factor in the incidence and progression of some diseases such as asthma, lung 
cancer. Traffic police by their profession are doing well for our society. They are vulnerable 


people to developed morbidities related air pollution. 


Aims and objectives: To assess Knowledge gap of the traffic regarding morbidities, its 
preventive, control measures and practice of preventive and control measures related to air 
pollution among Traffic police in W.B (Kolkata) and to examine the association of knowledge 


gap with practice measures. 


Materials & Methods: A descriptive study was conducted “Assess knowledge gap on 
morbidities, its preventive, control measures and practice of using preventive measures related to 
air pollution among Traffic police in W.B (Kolkata). Conceptual frame work of the study was 
based on Pender’s health promotional model. Study was done with 200 Traffic Police under 
different Kolkata traffic guard, W.B. sample selection was done by probability sampling 
technique through lottery method. Data regarding knowledge were collected through structured 


questionnaire. 


Results: Descriptive and inferential statistics were used for data analysis. Study findings 
revealed that Maximum 47.5 % traffic police have good knowledge regarding morbidities, its 
preventive, and control measures related to air pollution. Mean of the knowledge score is 6.5, 
median 7, mode 15.375, SD 3. There is significant association between Knowledge level of 


traffic police & practice of using preventive measures for prevention of morbidities regarding 
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Air pollution among traffic police as at one degree of freedom calculated chi-square value 


(8.8551), yates correction (7.7944) is greater than p value at level 0.05. 


Conclusion: It has implication on control and prevention of occupational health hazards. Based 
on the study findings information booklet to be developed for increase their knowledge and 


practice of preventive measures during their working period. 


Keywords: Traffic Police, Knowledge, Morbidities, Prevent, Control, Air pollution, Information 
booklet. 


Introduction: 


Air pollution is a major problem of present scenario, which has serious toxicological impact on 
human health and environment. Large volumes of emission from motor engines of automobiles 
and industrial activities causes air pollution. Air pollution is considered as the major 
environmental risk factor in the incidence and progression of some diseases such as asthma, lung 
cancer, ventricular hypertrophy, Alzheimer’s and Parkinson’s diseases, psychological 
complication, autism, retinopathy, Foetal growth and low birth weight. Traffic control systems 
are the very much important to control the road vehicular mobility. Traffic police by their 
profession doing well for our society. They are vulnerable people to developed morbidities 
related air pollution. So it is very much necessary for traffic police to look after their health and 
maintain safety and preventive and control measures so that they can safe their health and gives 


us productive services through their service period. 


An emission inventory of Kolkata control board "| checked Air quality in Kolkata through 
Air quality Index, 2019 Kolkata was shown to have a PM 2.5 reading of 59.8 as recorded 
in2019, as a yearly average. This is shown directly in to unhealthy bracket rating, which requires 
a PM 2.5 reading of anywhere between 55.5 to 150.4 ug/m? to be classified. This reading got 
position of 61 “ most polluted city worldwide in 2019 and coming in at 28" place out of all cities 
ranked in India. This shows that Kolkata is much polluted and for certain months it was seen that 
was hazardous levels of pollution. In January, 176.1ug/m3rating seen which may have a very 
large risk of adverse health effects, and few months are recorded in Kolkata was 19.7p.g/m3,it is 


nearly 9 times lower than the highest months reading. 
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Dey A, Mishra T, sahu s. saha A(2021) 31 studied on Evaluation of impact of ambient air 
pollution on respiratory health of traffic police in Kolkata, Air pollution is associated with a 
broad spectrum of an environmental health problem, caused by increased urbanization and 
population, globally. Emission of pollutants was strongly implicated in acute morbidity and 
mortality associated with severe pollution. Traffic cops are most vulnerable due to the nature of 
their job, continuously exposed to toxic pollutants. The study aimed to assess the physical and 
respiratory morbidities of traffic cops due to the effect of environmental pollutants. The result of 
this study shows that outdoor environmental exposure creates harmful effects on lung function 


parameters of traffic police among the three zones of Kolkata. 


Giriyanna Gowda, R thenambigal (14thJan 2020) “! studied on A study on respiratory 
morbidities and pulmonary functions among traffic policemen in Bengaluru city. Air pollution is 
a major public health problem in the present Indian cities. It more prone to develop respiratory 
problems such as asthma, chronic obstructive pulmonary disease, rhinitis, recurrent respiratory 


tract infections, and others. A total of 217 traffic policemen were included in the study. 


STATEMENT OF STUDY- “Assess knowledge gap on morbidities, its preventive, control 
measures and practice of using preventive measures related to air pollution among Traffic 


police in W.B (Kolkata). 
Objectives 


1. To assess Knowledge gap on morbidities, its preventive, control measures related to air 
pollution among Traffic police in W.B (Kolkata). 

2. To assess practice of using preventive measures related to air pollution among Traffic 
police in W.B (Kolkata) 

3. To examine the association of knowledge gap on morbidities, its preventive & control 
measures with practice of using preventive measures related to air pollution among traffic 


police, Kolkata. 


Null Hypothesis (H0) 


HO ; ‘There is no association of knowledge gap on morbidities, its preventive & control 
measures with practice of using preventive measures of air pollution among traffic police at the 


0.05 level of significance. 
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Research Methodology 

Study type — Pre experimental study 

Study design- one group pretest and posttest study design 
Study area- selected Traffic guard for study 


Study population- Traffic police those who are having occupational exposure of 2 years or more 


and they are working under road traffic control department of Govt. of west Bengal. 


Target Population- Traffic police of west Bengal, Kolkata. 

Accessible Population — Traffic Police of selected traffic Guard of West Bengal (Kolkata) 
Sample /Sample size- 200 samples from traffic police of West Bengal Govt. Traffic control 
Department 

Sampling technique — Cluster sampling technique 


Operational Definition- 
Traffic police- 


In this study word means an official people working in road traffic control department of Govt. 


of west Bengal and having exposure in vehicular emission. 
Knowledge- 


In this study it means gained information on morbidities and its prevention related to air 


pollution are measure in terms of response given to the Knowledge questionnaire. 
Morbidities — Disease arises in the body due to exposure in air pollution. 
Prevent - stop the occurrence of morbidities related air pollution. 

Control- Restriction of occurrence or limit the disease progression. 


Air pollution- Pollutant present in the air which causes morbidities related air pollution among 


the traffic police. 


Information booklet — Materiel prepared by the researcher to provide information regarding 


morbidities related air pollution and its preventive and control measures. 
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Tool for data collection- 

Tool 1 — Structure questionnaire to assess demographic data 

Tool If — Structured questionnaire to assess knowledge on morbidities and its preventive 
measures related to air pollution. 

Tool III- Checklist to assess practice of using preventive measures related to air pollution. 


Study tools 


Questionnaire development: questionnaire develops as a booklet in Bengali and English 


language with instructions was prepared based on WHO guidelines and research study result. 


Validity: After initial preparation the questionnaire to be judged by a group of experts in the 
Department of Community Medicine of different Govt Medical College, Kolkata who will make 


necessary correction. This final corrected version was used for pre testing. 


Reliability of the tool: Appropriate statistical methods used to check the reliability of the tools. 
Tool II Knowledge questionnaire the reliability was computed using Kuder Richardson formula. 
The reliability of the Knowledge questionnaire was r = .83, hence the questionnaire found to be 


reliable. 
Plan for data collection procedure- 


e Ethical permission has been taken from Institutional Ethical committee. 

e Formal administration permission obtained from the concerned authority. 

e Sample had been selected as cluster sampling technique. 

e Talked to each traffic guard Officer in-charge those who are selected for study. 

e Self-introduction had been given to the participants and rapport had been established. 

e Purpose of the study had been explained to each participant. And they have right to decide 
to be a participant in the study. 

e Informed consent had been taken from each participant and they had given assurance of 
their confidentiality of their responses 

e Data will be collected with structured questionnaire on demographic variables 

e Knowledge questionnaire regarding morbidities and its prevention related air pollution 


e Assess practice of using preventive measures related air pollution through checklist. 
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RESULTS 
Section-1 


Knowledge of Traffic Police on morbidities & its preventive measures regarding air 


pollution. 


Table 1: Frequency percentage distribution of knowledge scores of traffic police 


n= 200 
Obtained Frequency (f) | Percentage (%) 
knowledge score 
range 
1-4 (Fair) 34 17 
5-8(Average) 68 34 
9-12(good) 85 47.5 
13-16( very good) 13 6.5 
Total 200 100 
Maximum Score 16 Minimum score — 0 


Table -1 shows that 68(34%) of the Traffic Police had average Knowledge Score and 85(47.5%) 


having good knowledge score. 


Table 2: Mean, Median and standard deviation of knowledge scores among Traffic Police 


Variable Maximum Range | Mean | Median Mode | S.D 
possible score 


Knowledge 16 1-16 6.5 7 15,315 5) 


Table 2 shows that Knowledge scores of Traffic Police ranged from (1-16) where maximum 
possible Score was 16. The mean knowledge score was (6.5), median (7), mode is 15.375 & SD 
is 3. 
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Total 200 samples were taken for study, data has collected through questionnaire, data has 
compiled and analysed. Result shown (34/200) 17 % traffic Police have fair knowledge (Score 1- 
4/16), (68/200) 34 % traffic police have average knowledge level (score, 5-8/16), (85/200) 
47.5% traffic police have good knowledge level (score-9-12/16), (13/200) 6.5% traffic police 
have very good knowledge level (score13-16/16). The mean knowledge score was (6.5), median 


(7), mode is 15.375 & SD is 3. 
Section II 
Assess practice of using preventive measures related to air pollution 


Table 3: Frequency percentage of different preventive measures for prevention of 


morbidities regarding air pollution among traffic police 


n= 200 
S. No Using Preventive measures | Frequency (Out of | Percentage% 
Total sample 200) 

1 Mask 136 68 
2 Goggles 124 62 
3 Umbrella 68 34 
4 Drinking Plenty of water 93 46.5 
5 Deep breathing exercise 28 14 
6 Adequate rest & sleep 42 26 
7 Meditation 12 6 
8 Taking Balanced diet 24 12 
9 Changing duty place most 10 5 

polluted area to less polluted 

area 

10 Receiving update knowledge nil nil 

regarding harmful pollutant at 

own working area 
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Table 3 shows that Maximum Traffic Police (136/200) 68% using Mask , Goggles (124/200) 
62%, Umbrella (68/200) 34%, drinking plenty of water (93/200) 46.5%, Deep Breathing exercise 
(28/200) 14%, Adequate rest &sleep (42/200) 26%,meditation (12/200) 6%, taking balanced diet 
(24/200) 12%, Changing duty place most polluted area to less polluted area (10/200) 5%, and no 


one receiving update knowledge regarding harmful pollutant at working area. 
Section - III 


Table 4: Association between Knowledge of the Traffic police and Practice of using 


preventive and control measures 


n= 200 
S. No Median Variables Chi- df t-value At 0.05 
square level of 
significant 
Using Not using 8.8551 1 3.84 significant 
preventive | preventive 
Be Median measures | measures Yates 
&Below correction 
median 62 24 is7.7944 
Above 101 13 
median 


According to Table 3, At 1 degree of freedom, the table value of chi-square at 0.05 level of 
significant is3.84 and calculated chi-square value of knowledge level is 8.8551 and yates 
correction is 7.7944. So here null hypothesis is rejected research hypothesis is accepted. So there 
is association between Knowledge level of traffic police and practice of using preventive and 


control measures regarding air pollution. 
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Discussion 


Kshitij Karki, Susmita K. C (Feb 2019) ©', studied on Prevention of respiratory problems 
among traffic police: A cross sectional study in Kathmandu valley exploring knowledge and 
practice. The objective of the study was to identify the knowledge and practice regarding 
prevention of respiratory problems among traffic police. The study result interpreted that one 
fourth participant traffic polices had knowledge but very few were practicing the preventive 
measures for respiratory problems. It is recommended to conduct awareness campaign to the 


traffic police and advocate the government to provide the protective measures. 


This current studies also shows that 47.5 % traffic police have good Knowledge, but 68% traffic 
police are using Mask, 62% traffic police using goggles, 46.5% are taking plenty of water,34 % 
taking adequate rest and sleep. According to Table 3, At 1 degree of freedom, the table value of 
chi-square at 0.05 level of significant is3.84 and calculated chi-square value of knowledge level 
is 8.8551 and yates correction is 7.7944. So here null hypothesis is rejected research hypothesis 
is accepted. So there is association between Knowledge level of traffic police and practice of 
using preventive and control measures regarding air pollution. If traffic police gain their 
knowledge through, information booklet or periodically awareness programme so that they may 
increase their Knowledge as well as their practice to use preventive measures related to air 
pollution. As traffic polices are working in pollutant area, they must maintain always protective 


measures to prevent different morbidities related to air pollution. 
Conclusion- 


Study results shown (34/200) 17 % traffic Police have fair knowledge (Score 1-4/16), (68/200) 34 
% traffic police have average knowledge level (score, 5-8/16), (85/200) 47.5% traffic police have 
good knowledge level (score-9-12/16), (13/200) 6.5% traffic police have very good knowledge 
level (score13-16/16). Maximum Traffic Polices (136/200) 68% using Mask, Goggles (124/200) 
62%, Umbrella (68/200) 34%, drinking plenty of water (93/200) 46.5%, Deep Breathing exercise 
(28/200) 14%, Adequate rest & sleep (42/200) 26%, meditation (12/200) 6%, taking balanced 
diet (24/200) 12%, Changing duty place most polluted area to less polluted area (10/200) 5%, 
and no one receiving update knowledge regarding harmful pollutant at working area. As a health 
care personnel, our aim to motivate for practice to use different preventive measures to prevent 


different morbidities related air pollution. According to knowledge gap information booklet to be 
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prepared and distribute to traffic polices increase their knowledge and to Motivate for practice to 


use preventive measures to prevent different morbidities. 


References 


1. Air pollution control board, Air pollution in different area of Kolkata, [internet] 2021 [ 
cited on August 2021], Available from: https://www.pollution- 
alert.com/en/india/pollution/geo- 125288 1/west-bengal. html 


2. An emission inventory of Kolkata control board [internet] 2019 [cited on August 2021], 


3. Dey A, Mishra T, sahu s. saha A.Evaluation of impact of ambient air pollution on 
respiratory health of traffic police in Kolkata. University journal of Health Sciences 
BLDU.|[internet] 2021 [cited on 2021 Jun]; 6(1):35 available from: 
researchgate.net/publication/350749431. 


4. Gowda G,and Thenambigai R. A study on respiratorymorbidities and pulmonary functions 
among traffic policemen in Bengaluru city,[internet] 14 th Jan 2020 [cited on 2021 Jun]; 
Indian J Community Med.Jan- March,45(1):23-26. Available from: 
Ncebi.nlm.gov/pmc/articles/PMC6985951. 


5. Karki K, susmita K.C. Prevention of respiratory problems among traffic police: A cross 
sectional study in Kathmandu valley exploring knowledge and practice.[internet] 2019 
[cited on 2021 Jun]; US National library of Medicine enlisted journal, Available from: 


researchgate.net/publication/33 108843 1-prevention-of-respiratory- problem. 


6. Lippincott Williams & Wilkins, health impact of air pollution, [Internet] [cited on August 
2021] Available on:https://www.jstor.org/stable/3703461. Vol. 14, No. 2 (Mar., 2003), pp. 
228-239. 


ISBN: 978-93-91248-77-2 115 


es 


10. 


ie 


Ibs 


Mary E. Assessment of Respiratory Morbidities among Police Personnel in Kochi 
city,[internet] October 2013 [cited on 2021 April];Available from: Ernakulam 
dspace.sctimst.ac.in/jspui/bitstream/123456789/2264/1/6. 


National institute of environmental health science, Health effect of Air pollution 
[Internet][sep 2021 ][ cited on Nov 2021]Available from: 
https://www.niehs.nih.gov/health/topics/agents/air-pollution/index.cfm 


. Pratama A R, Arliansyah Jand Agustien M, Analysis of air pollution due to vehicle exhaust 


emissions on the road networks of beringin janggut area. [internet] [ 2019] [cited august 


2021]; Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC42435 14/ 


Sasikumar S, Maheshkumari K, Dilara K, Padmavathi R,(2020) Assessment of pulmonary 
functions among traffic police personnel in Chennai city - A comparative cross-sectional 
study, [internet] 2020 [cited on 2021 Jun]; 9(7):p- 3356-60. Available from: 


Jfmpc.com/article.asp issn. 


Zorana J. Andersen, Martin Hvidberg, Steen S. Jensen, Matthias Ketzel, Steffen Loft, 
Mette Sgrensen, Anne Tjénneland, Kim Overvad, and Ole Raaschou-Nielsen Chronic 
Obstructive Pulmonary Disease and Long-Term Exposure to Traffic-related Air Pollution, 
A Cohort Study, American journal of respiratory and critical care medicine. [internet] 2010 
[cited on August 2021 Available from: 
https://www.atsjournals.org/doi/full/10.1164/rccm.201006-09370C 


Ms Swagata Roy. Air pollution in India has caused losses of up to Rs 7 lakh crore 
annually[internet] [22 April 2021][cited on August 2021]: Available on 
https://www.downtoearth.org.in/blog/air/air-pollution-in-india-has-caused-losses-of-up-to- 


rs-7-lakh-crore-annually-76616. 


ISBN: 978-93-91248-77-2 116 


Chapter: 10 
A Questionaire based Survey on Student’s Opinion on the Prevailing Methods in Medical 
Education during the COVID Pandemic 
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Abstract: Covid pandemic has caused disruption in health care system worldwide including the 
medical education. Facing the challenges for the faculty to deliver the lectures safely while 
ensuring the integrity and continuity of medical education for students, we moved on to complete 
on-line teaching and learning methodology from the conventional class-room lectures, practicals, 
tutorials and group discussions .A questionnaire based study was planned for 150 medical 
students in SMS Medical college, Jaipur who were to appear in the University Examination. 19 
questions were framed pertaining to the subject of Pharmacology, methodology of teaching, 
comparison with the traditional teaching, satisfactory level of teaching methods and also the 
assessment patterns and send to the students through online platform. They responded promptly 
and the results were then analyzed. Results showed that the new era students are no longer 
interested in attending monotonous theory based lectures but have keen interest in clinical 
application with reasoning skills through innovative methods of teaching like problem solving 
interactive clinical seminars and case studies to prepare them for medical practice and 
henceforth, the medical education system in India needs significant restructuring and reforms 


with emphasis on rational use of medicines. 
Keywords: Pharmacology, Assessment, Clinical seminars, Medical education. 


Introduction 

Medical education and its tools have to adapt to meet the ever growing demands of the 
profession. The subject of pharmacology is the backbone of modern medicine, serving as the 
foundation stone for skilled and good clinical practice. The subject also prepares medical 
graduates as scientists with substantial knowledge of pharmacology and practical lab skills for 
research purpose. 


Aims & Objectives 
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The global disruptions caused by the Covid Pandemic in the year 2020, lead us to a new 
perspective to find out an alternative teaching method to ensure the continuity of medical 
education. E-learning and on-line classes become the sole option for the faculty to deliver the 
lectures safely. The study was planned to ascertain the impact of on-line teaching method on 
understanding of the subject Pharmacology and to explore the feedback opinion of students on 
the various teaching methods. 

Method 

During the Covid pandemic, as the e-classes were arranged instead of the conventional class- 
room, an on-line feedback from 150 students of second M.B.B.S. from SMS Medical College, 
Jaipur: who were appearing in the University examination, was taken in the form of a 
questionnaire. All possible questions regarding learning-teaching methods with regards to the 
subject of Pharmacology were framed and send personally to their (WhatsApp) mobile nos. They 


responded promptly and the results were then analysed. 


Table 1: Learning Based Data of Students 


No. of 
Learning Based Data Ee Percentage 
students 
Method of learning with lecture notes and text books 132 88 
Method of learning with their own notes 18 12 
Regular studies 105 70 
Studies during assessments 45 30 
Pattern of learning both mugging and understanding 108 72 
Pattern of learning with only understanding (difficulty in 42 28 
mugging) 
Table 2: Student's Opinion on Teaching Techniques 
ae No. of 
Opinion éiidents Percentage 

Case based interactive session 150 100 

Case studies 84 56 

Student seminars 57 38 

Experimental pharmacology 6 4 
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Pharmacy Practical 3 2 
Theory lectures blackboard - chalk method in 105 70 
conventional class rooms 
Theory Lectures - on line videos and PPT 45 30 
Lectures to be - precise and overview 33 22 
Lectures to be - Elaborative with more details 117 78 
More viva-voce/tutorials 120 80 
Frequent assessment to be a cause of stress 30 20 
Vertical integrated teaching was opted by 135 90 
Pharmacy to be taught as an orientation course 75 50 
during internship 
Table 3: Level of satisfaction of students 
Level No. of students | Percentage 
Satisfaction with teaching techniques 100 66.67 
Satisfaction with assessment patterns 120 80 
Satisfaction with teaching faculty 120 80 
Reforms suggested by 42 28 


Reforms suggested by Students 


Horizontal integration with other second MBBS subjects was equally important to vertical 


integration. More emphasis on case-studies. More interactive sessions. Student seminars. Drug 
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related demonstrations, Home assignments be given. Lectures to include more diagrams, flow 


charts, illustrations, and related with critical cases to make it more interesting. Mnemonics be 


added to help memorize. Doubt sessions be added. Q and A session based on clinical case after 


each lecture emphasizing on rational prescribing of the drug taught. For assessments, more 


tutorials, viva voce and MCQ pattern of objective questionnaire be added and students be also 


marked for student seminars. The teaching faculty to not just read out the ppt but must explain 


the slide clearly in simple words. 
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Discussion 

The curriculum in pharmacology is witnessing a change from emphasis on animal experiments 
and dispensing pharmacy based curriculum to an applied holistic approach. All students found 
the subject Pharmacology important for rational prescribing for future clinical practice. All the 
students opined that case based interactive session should be part of a regular teaching schedule. 
In small group learning, students were able to ask questions with confidence and get their doubts 
cleared besides developing personal rapport with the teacher. Students enjoyed tutorials as it 
involved active participation of all students. Problem based teach helped students to develop 
critical thinking skills for rational prescribing. Case studies with real life situations were the most 
interesting and liked by the students as they motivated them towards self-directed learning. 
Though the study reflected the student’s reservation towards older conventional class room 
teaching, they did appreciate the case studies and problem based learning. The training of a 
tomorrow' doctor who enters medical practice should include a greater integration of basic and 
applied pharmacology for producing health care professionals with appropriate knowledge, 
attitude and skills for the rational use of drugs through - AN INNOVATIVE CURRICULM 
REGIMEN. It is recommended to appoint curriculum managers and discipline champions who 
work together to ensure proper balance in various discipline. The application of Information and 
Communication Technology (ICT) in the teaching learning process is emphasized, which 
promotes evidence based medicine and is useful did in a Computerised Aided Lab (CAL) for 
variuos simulation exercises, as an alternative to animal models. ICT is a means of sharing of 
relevant information amongst peers, promoting team spirit. The latest chip technology, various 
in-silico methods and newer discipline like genomics, proteonomics and molecular 
pharmacology need to be accommodated to increase the knowledge base within the timeframe 
for training a medical graduate, to meet the global standards. Worldwide access to ICT facilitates 
in medical school would minimize global differences in Pharmacological standards. There is also 
a challenge of digital literacy which dictates the need for promoting computer literacy among 
faculty and students so that the benefits of ICT can be fully harnessed. In these challenging 
times, implementing newer methods of teaching would definitely raise the bar of medical 
education. 


Conclusion 
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Traditional Pharmacology teaching in India has been criticized for not preparing students for 


medical practice as also facing the challenge to catch up with researches growing at a fast pace 


internationally. The pharmacology component of medical curriculum needs to be clearly defined 


in terms of input and expected outcomes which must be reliably and validity assessed as a 


prerequisite for a medical graduate. Thus, the innovative integrated medical curriculum, training 


medical students with a holistic mindset at the very outset, along with developing skills such as a 


communication, team spirit aided with ICT with will enable the medical graduate to function 


effectively in clinical practice, academics and pharmaceutical industry. 
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Abstract: Atrial fibrillation (AF) is an increasingly prevalent cardiovascular pandemic 
encountered in clinical practice. Disorders in electrical wavefront propagation mainly caused by 
structural and molecular abnormalities which can be measured non- invasively by surface 
electrocardiogram. Management of Atrial fibrillation related electro-pathology to maintain sinus 
rhythm includes lifestyle changes, pharmaceutical and nutraceutical therapies. Geriatric 
population with Atrial fibrillation is at increased risk for both stroke and bleeding with AF 
anticoagulation. Hence anticoagulation must be tightly monitored in these conditions with a goal 
of maintaining the INR at 2. Proper evaluation and diagnosis describe the management strategies 
such as anticoagulation, rate control medication, rhythm control medication, interventional 
cardiac procedures etc. Identifying the complex pathophysiology of Atrial fibrillation in 
individual cases is difficult and assessment of the efficacy of current therapies is suboptimal. 
Therefore, unravelling the electro-pathology and underlying molecular mechanism is expected to 
develop an innovative personalized diagnostic tools and treatment modalities. As per Ayurveda 
classics “Hridroga’” 1.e., disease pertaining to “Hridaya” are very well explained along with 
management using classical Ayurveda formulations. According to Ayurveda principles all 
movements including rhythmic atrioventricular contractions are regulated by the functions of 
vata dosha particularly vyana vayu. The management of rhythm abnormality can be classified 
mainly in to two stages i.e., during the episodes of atrial fibrillation with symptoms and 
asymptomatic phase. In paroxysmal and lone AF management, Ayurveda formulations along 
with rasayana therapy beneficial to prevent the thrombogenic stroke and cardiogenic ischaemia. 
In the asymptomatic stage regular internal medications indicated in Hridroga chikitsa along with 


external therapies and administration of rasayana can be beneficial to prevent recurrence of 
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rhythm abnormalities. This paper is a sincere effort to understand atrial fibrillation in terms of 
Ayurveda parlance and explain the inter professional strategies, which will be beneficial for 
improving the Quality of Life as well as preventive aspects in AF. 

Keywords: Atrial fibrillation, Rasayana therapy, Hridroga, Quality of Life, paroxysmal AF, 
Lone AF 

Introduction 

Atrial fibrillation (AF) is the most common type of cardiac arrhythmia, an ectopic focus has 
taken over pace making function from the Sino-atrial node. Disorders of rhythm can be classified 
clinically in to Iregular rhythm, tachycardias and bradycardias. tachycardias may be sinus, 
supraventricular( including AF and flutter) or ventricular. Atrial fibrillation, atrial flutter and 
atrial tachyacardia are common arrhythmias associated with a variety of cardiac conditions. In 
atrial fibrillation, contractions of atrial cardiomyocytes are completely irregular, rapid, un- 
coordinated and functionless’. Atrial fibrillation may occur by itself or with other arrhythmias, 
notably atrial flutter. Comparing with atrial fibrillations, atrial flutter is more organized involving 
regular atrial activation which in turn produces a characteristic saw tooth pattern on ECG’. The 
most common persistent cardiac arrhythmia, atrial fibrillation may be associated with 
deterioration of haemodynamic functions resulting significant morbidity and mortality®, Due to 
rhythm irregularity blood flow through the heart becomes turbulent, getting chances of clot 
formation and accelerating the manifestation of stroke. Symptoms may vary from asymptomatic 
to symptoms such as chest pain, palpitations, fast heart rate, shortness of breath, nausea, 
dizziness, diaphoresis and generalised fatigue. As life span is increasing world-wide, the steep 
rise in the prevalence of atrial fibrillation in the general population is becoming an urgent public 
health issue. AF might significantly affect patient’s quality of life as it is associated with serious 


complications’. 


The major goal of rhythm management is to improve patient’s symptom burden and Quality of 
life, which is becoming an increasingly important clinical outcome measure in AF. In some cases 
paroxysmal AF will become permanent as the underlying electro-pathological condition 
progresses. As per Ayurveda classics disease pertaining to heart and its management along with 
rasayana administration are detailed under the heading Hridroga treatment*. When AF persists 


for a period of months, electrical remodelling occurs with atrial fibrosis. Early intervention in 
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curative as well as preventive aspect with clinically proven treatment modalities are beneficial in 


the management of AF particularly in lone AF and paroxysmal patterns. 


Epidemiology 

Atrial fibrillation is the most common sustained cardiac arrhythmia. The prevalence of atrial 
fibrillation has been increasing worldwide. It has been estimated that the number of individuals 
with atrial fibrillation will double or triple by the year 2050. The global burden of atrial 
fibrillation is unknown because of inability to compare the epidemiology of Arial fibrillation in 
different countries and ethnicities has been limited by study design issues.The overall prevalence 
in the general population is estimated to be 0.4%. the incidence and prevalence of Atrial 
fibrillation steadily increase with age, such that this arrhythmia occurs in <0.5% of the 
population <50 years of age and increases to approximately 2% at ages 60-69 years. The age 


adjusted ‘prevalence of atrial fibrillation is higher for men than women and higher for whites 


than blacks. 


Pathophysiology 

Paroxysms of atrial fibrillation are caused by spontaneous depolarizations of atrial tissue outside 
the sinoatrial node at rates faster than the sinus rhythm. Ectopic activities commonly originate 
from the pulmonary veins. Progression from paroxysmal to persistent AF reflects the progression 
from arrhythmogenic trigger mediated initiation of AF to an electro-pathology-mediated 
arrhythmia indicates the structural impairment of atrial tissues. Major Sustained structural 
damage in atrial cardiomyocytes is breakdown of the mitochondrial, cytoskeletal and sarcometric 
networks accompanied by autophagic protein degradation and changes in chromatin 
composition. In long standing persistent atrial fibrillation extensive conduction abnormalities are 
also noted along the lateral boundaries of the atrial musculature. Multiple lines of intra-atrial 
conduction block result an increase in the number of fibrillation waves. Quantification of 
electrophysiological parameters such as the amount of conduction block and the number focal 
fibrillation waves can be utilized to stage the severity of atrial fibrillation and determines the 
effectiveness of anti-arrhythmic therapy. Along with findings of electrophysiological 
irregularities, identification of the underlying molecular defects can be beneficial in the 
development of mechanism based, potentially more effective atrial fibrillation therapies. 


Molecular pathways involved in these structural changes include defective proteostasis, 
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activation of stress signalling, genome instability and inflammatory signalling. Elucidating the 
key modulators associated with molecular mechanisms, electrical and contractile impairment 
underlying atrial fibrillation is the first step in developing novel diagnostic tools (patient tailored) 


for screening, prevention and management at various stages. 


Etiological factors and triggers 

The exact cause of atrial fibrillation is unknown, but it is usually associated with clinical 
diagnosis of Hypertension and coronary artery disesases. Any condition that leads to 
inflammation, stress, damage, or ischemia alters the electrophysiology and sustained structural 
integrity of atrial cardiomyocytes can result in the manifestation of atrial fibrillation. In 
developing countries, the presence of congestive heartfailure markedly increases the risk AF. 
The commonly encountered causes that shares strong association with AF include advanced age, 
congenital heart disease, underlying heart disease (valvular disease, coronary artery disease, 


structural heart disease) etc. 


Patterns and staging 
Clinically, Atrial fibrillation is classified as paroxysmal, persistent or permanent- the three P*® 


Patterns of atrial fibrillation 


S.NO | Pattern Features 
i Paroxysmal 1. Characterized by self-terminating episodes that generally 


lasts < 7days. 
2. Most cases occur in patients with evidence of structural heart 


disease, but there may be no evidence of concomitant disease. 


2 persistent 1. Generally, lasts >7 days and often requires electrical or 
pharmacologic cardioversion. 
BF permanent 1. > 80% of patients with permanent AF have an identifiable 


underlying cause. 

2. AF is classified as permanent when it has failed 
cardioversion. 

4, Lone AF 1. Atrial fibrillation occurring in the absence of cardiac 


disease or other known etiological factors 
2. About 50% of patients with paroxysmal AF and 20% with 
persistent or permanent AF have structurally normal hearts, 


known as Lone AF-DAVID 
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3. Commonly seen in individuals <60 years of age. 


CHA2DS82-VASc Score: for risk stratification recommended for non valvular AF. 


Current guidelines 


1. AF patients with CHA2DS2-VASc Oral anticoagulation is recommended 
score 2 or more 


2. Females: absence of risk factors low stroke risk 


Males: CHA2DS2-VASc score 1 or 0 


3 In all patients with AF Recommended CHA2DS2-VASc score 
for assessment of stroke risk 


4, Low CHA2DS2-VASc Score Aspirin not recommended 
5 Patients with low ejection fraction Recommended catheter ablation 
6. Obese patients with AF Recommended weight loss 
iG AF patients with a risk of stroke and_ | Percutaneous left atrial appendage 
contra indication of long- term anti- | occlusion 
coagulation 


Clinical examination and diagnosis 

Initial clinical evaluation by proper history taking and physical examination are curcial for 
diagnosis and risk stratification. Main focus is on confirming the diagnosis, classifying the type 
of AF, establishing the risk of thromboembolism and defining the most effective treatment 
strategy’. A complete history should focus on symptoms such as palpitations, chest pain, 
shortness of breath, increased lower extremity swelling, dyspnea on exertion, and dizziness. 
History taking is imperative in identifying signs and symptoms along with risk factors. On 
general physical examination, patients may be tachycardiac with an irregularly irregular pulse’. 
The heart rate usually ranges from 110/mt to 140/mt. Extremities should be evaluated for edema, 
peripheral pulses in both upper and lower extremities, and integumentary signs of peripheral 


vascular disease (PVD) such as hair loss and skin breakdown. 


Laboratory investigations required to evaluate for the cause of atrial fibrillation. The standard 


blood tests that are recommended by the ACC/AHA are thyroid function tests, measurement of 
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serum electrolytes and haematocrit. A complete blood count (for infection), basic metabolic 
panel for electrolyte abnormalities, thyroid function test to evaluate for hyperthyroidism. Recent 
studies have reported that elevated biomarkers such as C- reactive protein (CRP) and B-type 
natriuretic peptide concentration also predict an increased risk”. Patients who developed AF had 
significantly increased levels of D-dimer. Other recommended studies include chest radiography, 
ECG and transthoracic echocardiography to exclude mitral stenosis and LA and LV 


10 
enlargement . 


In AF, different presentaions on electrocardiography are a cornerstone in establishing the 
etiology of AF.ECG shows typical narrow complex irregularly irregular pattern with no 
distinguishable p waves. Fibrillatory waves may be seen in older patients". AF may not be 
associated with a rapid ventricular rate and often asymptomatic which can be identified using 
ECG Residual atrial activity of Coarse AF is generally best seen in lead V1 with the absence of 


P wave like activity in other leads. Several cardiac diseases 


Signs and symptoms 

The clinical presentation of AF may vary from asymptomatic to catastrophic complications such 
as cardiogenic shock and ischaemic stroke'*. AF frequently leads to reduced functional capacity, 
dyspnoea, palpitations, fatigue, tachycardia, heart failure and leads to significant morbidity and 


mortality 


Differential Diagnosis 

Patients with atrial fibrillation may be able to describe the chaotic irregularity of heart, has a 
distinctive irregularly irregular rhythm with absent p waves’, Whereas atral flutter has a 
regularly irregular rhythm with absent P-waves. Enquiry as to the mode of- termination of a 
palpitation is particularly important in taking a history". By definition, all palpitations start 
suddenly when the patient is first aware of the symptom. However the nature of the termination 
may provide some diagnostic clues as to the underlying heart rhythm. If the patient describes 
sudden termination, this is suggestive of some form of paroxysmal arrhythmia which has 
suddenly reverted to normal. If by contrast, the palpitation subsides gradually, this would be 
more consistent with a sinus tachycardia which has gradually slowed down to normal. 
Differential diagnosis includes atrial flutter, atrial tachycardia, WPW syndrome and 


Atrioventricular nodal re-entry tachycardia. 
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Complications and risk factors 

The most devastating complications of AF are thromboembolism, tachycardia induced 
cardiomyopathy and heaemorrhagic stroke'*, Due to irregularity of the atrial contractions, blood 
flow becomes turbulent resulting thrombus formation and embolize to the brain significantly 


impairing quality of life. 


Management 

The management strategies requires confirmation of the arrhythmia followed by characterisation 
of patients using the 4S, -AF scheme, which includes stroke risk, symptom severity, severity of 
AF burden and substrate severity’, There are four aspects to the treatment of AF. The control of 
ventricular rate, the restoration of sinus rhythm, the maintenance of sinus rhythm and prevention 
of embolism’. Careful assessment, risk stratification and therapy can markedly improve 
prognosis'®. Administration of all anticoagulant drugs, comorbid conditions that may be 
complicated by bleeding such as peptic ulcer, uncontrolled hypertension, alcohol misuse, 
frequent falls, poor drug compliance and potential drug interactions, are all relative 
contraindications. In warfarin treated patients, anticoagulation can be reversed by administering 
vitamin K or clotting factors, but there are no current antidotes for the direct thrombin 


inhibitors’. 


As per Ayurveda classics, management strategies can be explained on the basis of 
samprapti(aetiopathogenesis) of Hridroga”. Acording to the principles of Ayurveda all 
structural and functional activities are regulated by Vata, Pitta and Kapha. In Atrial fibrillation, 
irregularities in cardiac rhythm are mainly due to impaired functions of these body constituents. 
Vyana vayu, Sadhaka Pitta and Avalambaka Kapha are involved in the pathogenesis”. Hence 
treatment strategy should be focussed to maintain the normal function of these basic body 
constituents particularly the functions of Vyana Vayu”. Many patients with symptomatic AF also 
have asymptomatic episodes”’. In AF, treatment modalities are different in symptomatic and 
asymptomatic phase. Therapeutic formulations indicated in Vataroga, Hridroga, Hridgata Vata, 
Swasa-Kasa roga can be incorporated in the management of AF considering the digestive 
capacity, strength of patients, associated comorbidities, and severity of the symptom. The main 
objective is preventing the progression, electric and molecular pathological remodelling and 


atrial fibrotic changes. Internal administration of Vidaryadi decoction”, Maharasnadi>> 
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decoction, and various Arishta-Asava formulations indicated in Hridroga treatment can 
beneficial. Clinically proven Rasayana prayogas like Brhma Rasayana”, internal administration 
of Bala thyla’’ etc can be given according to the condition of the patient in asymptomatic phase 


for the prevention and progression of Paroxysmal and lone AF. 


Conclusion 

Deeper understanding of molecular and electro-pathological abnormalities driving AF in terms 
of Ayurveda principles is needed to develop a standard protocol in thle management of AF. Like 
AF innovation platform in Netherlands (AFIP) co-creation platforms are essential for clinical 
trials and research works. These observation calls for the development of patient-tailored 
diagnostic testing and treatment strategies. Financial support from Government and private 


funding agencies are needed to support these translational studies from bench to bedside. 
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Abstract: 

Background: The computer-aided design computer-aided manufacturing (CAD-CAM) systems 
have been advanced dramatically over the last two decades. Recently, technological 
developments in CAD-CAM systems have enabled clinicians and dental laboratories to 
manufacture various kinds of restorations using different materials. Wear of tooth structure is a 
natural unavoidable process which occurs when tooth and tooth, or tooth and restoration are in 
contact and slide against each other. However, this natural process may be accelerated by the 
introduction of restorations whose properties of wear differ from those of the tooth structure that 
they slide against. So, this review evaluates the wear of different CAD-CAM fabricated crowns 
and their antagonists; which may influence the occlusal contact areas between these occluding 


surfaces. 
Methodology: This is a traditional or narrative type of review. 


Discussion: The review includes the articles involving various CAD-CAM fabricated crowns 
like Zirconia, Lithium Disilicate, Resin matrix ceramic, PEEK, Zirconia-reinforced Lithium 
Silicate materials exhibiting their own wear, as well as the wear of opposing natural teeth over a 


long-term period. 
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Summary: Contrary to the general belief, CAD-CAM Zirconia crowns caused comparatively 
less occlusal wear of the opposing natural teeth as compared to Lithium Disilicate and Zirconia- 


reinforced Lithium Silicate. 


Conclusion: The CAD-CAM based restorations as well as their opposing natural teeth both 
showed significant occlusal wear over a long-term period which does have an influence on the 


occlusal contact areas between these occluding surfaces. 
Keywords: Occlusal wear, CAD-CAM crowns, tooth surface loss, attrition. 
Introduction: 


The computer-aided design/computer-aided manufacturing (CAD/CAM) systems have been 
advanced dramatically over the last decades. Recently, technological developments in 
CAD/CAM systems have enabled clinicians and dental laboratories to manufacture various kinds 
of restorations using different materials. Preservation of tooth structure using conservative 


treatments results in the longevity of restored teeth over time. | 


Contemporary computer-aided design and manufacturing (CAD-CAM) systems involve use of 
advanced restorative materials like Zirconia veneered with ceramics, Glass-Ceramics, monolithic 
Zirconia, Zirconia-reinforced Lithium Silicate (ZLS), Graphene, PEEK and so on. The design of 
a single crown restoration should be in a functionally and anatomically harmonic relationship 
with the adjacent and antagonist teeth. The occlusal surface of a single crown should offer 
functional stability in maximum intercuspation (MICP) and no interference during eccentric 


2 
movements. 


Wear of tooth structure is a natural unavoidable process which occurs when tooth and tooth, or 
tooth and restoration are in contact and slide against each other. However, this natural process 
may be accelerated by the introduction of restorations whose properties of wear differ from those 
of the tooth structure that they slide against. It has been shown that enamel may be subject to 
accelerated wear when opposed by ceramic. Therefore and despite the truth that a constant wear 
of the entire dentition is possible independent of dental restorations, it is desirable that wear 
behaviour of restorative materials is similar to natural enamel, because excessive wear could lead 


to clinical problems such as damage of teeth occluding surfaces, loss of vertical dimension of 
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occlusion, poor masticatory function associated with temporomandibular joint remodelling, 


dentine hypersensitivity or death of the tooth and at least may lead to esthetic impairment.” 


In order to observe and assess wear, it is necessary to understand tooth wear mechanisms and 
how it can be measured and evaluated, both clinically and in the laboratory. The terms abrasion, 
attrition and even corrosion were often used to identify the same thing which is the tooth wear 
caused mostly by alimentation and utilities use. Contrary, nowadays there is an agreement that 
the terms, abrasion, attrition and erosion describe different mechanisms. The observation of in 
vivo and in vitro studies show that individual wear mechanisms rarely act alone but interact with 


each other so that tooth wear is the result of three processes: abrasion, attrition and erosion.* 


Wear is defined as a progressive loss of material from the contacting surfaces of a body caused 


by relative motion at the surface. 


Tooth surface loss (TSL) or tooth wear (TW) is an irreversible loss of hard tooth structure 


caused by factors other than those responsible for dental caries. 


Tooth hypersensitivity and function impairment, and may lead to change in the morphology of 
the affected tooth. A sound clinical approach by the dentist & patient awareness can prevent and 
manage tooth wear. When tooth to tooth or tooth and restoration are in contact, they slide against 
each other and unavoidable changes occur in natural enamel. Differences in composition and 
physical properties of tooth and restorative materials causes differential wear with time. This 
results in either excessive wear of the restorative material or the opposing dentition which can 
lead to tooth sensitivity, or loss of esthetics & occlusal destabilization®. This review article 
highlights the important qualitative and quantitative analyses of wear available in the current 


literature. 
Classification of tooth wear (Pindborg)* 
* Attrition: The gradual loss of hard tooth substance as a result of chewing activity. 


* Abrasion: Pathologic tooth wear caused by friction from a foreign body, independent of 


occlusion between the teeth. 


* Erosion: The loss of hard tooth substance due to a chemical process not involving 


bacteria. 
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* Abfraction: The Pathologic loss of hard tooth substance caused by biomechanical loading 
forces; such loss is thought to be the result of flexure and chemical fatigue degradation of 


enamel and/or dentin at some location distant from the actual point of loading.” 
Mechanisms of wear* 


* Tribology: the science of interacting surfaces in relative motion, or simply ‘the study of 


rubbing’. 


¢ Adhesive wear: Formation and rupture of interfacial adhesive bonds (e.g. ‘cold-welded’ 


junctions). 
¢ Abrasion: Removal of material by microcutting (ploughing). 


* Surface fatigue: Fatigue and crack formation in the subsurface layers by tribologic stress 


cycles resulting in the separation of material (spalling). 


* Tribochemical reaction: Development of reaction products as the result of chemical 


reactions taking place between the wear couple and the interfacial medium. 
Factors affecting the wear process in oral cavity* 


The following factors affect the wear process in the oral cavity- 


Time/Age Gender 

Occlusal conditions Muscle hyperfunction 
Parafunction Gastrointestinal disturbances 
Environmental conditions Saliva 

Properties of the contacting materials Type of movement & Velocity 
Load and duration of tooth contact Diet 

The wear mechanism involved Temperature 


There is both a clinical and a scientific need to be able to measure tooth wear, and the literature 
abounds with many methods which can be broadly divided into quantitative and qualitative in 
nature. Quantitative and qualitative methods typically utilise grading or scoring systems 
designed to identify increasing severity or progression of a condition; these are described as 


indices and are usually numerical. An ideal index should be simple to understand and use, clear 
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in its scoring criteria and be demonstrably reproducible. Its application should be useful for 
research into the aetiology, prevention and monitoring of a condition, essentially being an 
epidemiological and clinical tool". 

Qualitative analysis of wear: 

Qualitative methods, which rely on clinical descriptions, can be more subjective if appropriate 
training and calibration are not carried out but which, with correct safeguards, can be valuable 
epidemiological tools. The earliest indices shared common, arbitrary criteria, relying on 
descriptive terms such as slight, mild, moderate, severe and extensive. Eccles originally 
classified lesions broadly as early, small and advanced, with no strict criteria definitions, thus 
allowing wide interpretation. Later, the index was refined and expanded, with greater emphasis 


on the descriptive criteria (Table 1). 


Eccles Index for dental erosion of non-industrial origin® 


Class I Early stages of erosion, absence of 
developmental ridges, smooth, 
surfaces of maxillary incisors and 
canines. 


Class II Facial Dentine involved for less than one third surface; two 
types 
Type 1l(commonest): ovoid-crescentic in outline, 
concave in cross differentiate from wedge shaped 
abrasion lesions 
Type 2: irregular lesion entirely within crown. Punched 
out. 


Class Ila Facial More extensive destruction of dentine, affecting anterior 
teeth part of the surface, but some are localised and 
hollowed out. 


Class IIb Lingual/Palatal | Dentine eroded for more than one third of the surface 
area. Gingival white, etched appearance. Incisal edges 
translucent due to loss of is flat or hollowed out, often 
extending into secondary dentine 
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Class IIIc 


Class IId 


Incisal/Occlusal Surfaces involved into dentine, appearing flattened or 


with cupping. Under-mined enamel; restorations are 
raised above surrounding. 


All Severely affected teeth, where both labial and lingual 
surfaces are may be affected; teeth are shortened 


Table 1: Eccles Index for dental erosion of non-industrial origin 


Smith and Knight took Eccles’ ideas a stage further, producing the tooth wear index (TWI), a 


comprehensive system whereby all four visible surfaces (buccal, cervical, lingual and occlusal— 


incisal) of all teeth present are scored for wear, irrespective of how it occurred (Table 2). 


Smith and Knight Tooth wear index” 


0 


B/L/O/I 
C 


B/L/O/I 
C 


B/L/O 


B/L/O 


No loss of enamel surface characteristics. 
No loss of contour. 


Loss of enamel surface characteristics. 
Minimal loss of contour. 


Loss of enamel exposing dentine for less than one third of surface. 
Loss of enamel just exposing dentine. 
Defect less than 1 mm deep 


Loss of enamel exposing dentine for more than one third of surface. 
Loss of enamel and substantial loss of dentine. 
Defect less than 1-2 mm deep. 


Complete enamel loss - pulp exposure - secondary dentin exposure. 
Pulp exposure or exposure of secondary dentine. 

Defect more than 2mm deep - pulp exposure - secondary dentine 
exposure 


B: buccal; L: lingual; O: occlusal; I: incisal; C: cervical 
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Table 2: Smith and Knight tooth wear index 
Simplified scoring criteria for tooth wear index” 
Bardsley et al pioneered a new, simplified version of Tooth Wear Index when carrying out 


epidemiological studies on large numbers of adolescents in North West England (Table 3). 


0 No wear into dentine. 

1 Dentine just visible (including cupping) or dentine exposed. 
2 Dentine exposure greater than 1/3 of surface. 

3 Exposure of pulp or secondary dentine. 


Table 3: Simplified scoring criteria for tooth wear 
U.S. Public Health Service Criteria® 
For the evaluation of the single crowns at the baseline and the recall appointments, the US Public 
Health Service (USPHS) criteria were used (Table 4). All parameters were rated Alpha (A) in 


case of no problem, Bravo (B) in case of minor extent of the complication, and Charlie (C) if the 


complication was major or if the restoration had to be removed due to the complication. 


Color Match The restoration appears to The restoration does not The restoration does not match 
match the shade and the match the shade and the the shade and the translucency 
translucency of adjacent translucency of adjacent of the adjacent tooth structure, 
tooth tissues. (visual tooth tissues, but the and the mismatch is outside 
inspection) mismatch is within the the normal range of the tooth 

normal range of the tooth shades and translucency. 
shades. (within normal (visual inspection) 


range: Similar to silicate 
cement restorations for 
which dentist did not quite 
succeed in the matching 
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Anatomic 
contour 


Cavosurface 
marginal 


discoloration 


Parameters 


The restoration is a 
continuation of existing 
anatomic form or is 
slightly flattened. It may 
be overcontoured. When 
the side of the explorer is 
placed tangentially across 
the restoration, it does not 
touch two opposing 
cavosurface line angles at 
the same time. 


(visual inspection and 
explorer) 


There is no visual 
evidence of marginal 
discoloration different 
from the color of the 
restorative material and 
from the color of the 
adjacement.(visual 
inspection) 


Alpha (A) 


tooth color by his choice 
among available silicate 
cement shades). (visual 
inspection) 


A surface concavity is 
evident. When the side of the 
explorer is placed 
tangentially across the 
restoration, it does not touch 
two opposing cavosurface 
line angles at the time, but 
the dentin or base is not 
exposed. (visual inspection 
and explorer) 


There is visual evidence of 
marginal discoloration at the 
junction of the tooth 
structure and the restoration, 
but the discoloration has not 
penetrated along the 
restoration in a pulpal 
direction. (visual inspection) 


Bravo (B) 
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There is a loss of restorative 
substance such that a surface 
concanity is evident and the 
base and/or dentin is exposed. 
(visual inspection and 
explorer) 


There is visual evidence of 
marginal discoloration at the 
junction of the tooth structure 
and the restoration that has 
penetrated along the 
restoration in a pulpal 
direction. (visual inspection) 


Charlie (C) 
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Marginal 
Integrity 


Secondary 
Caries 


Surface 
Texture 


Gross 
Fracture 


The explorer does not 
catch when drawn across 
the surface of the 
restoration toward the 
tooth, or, if the explorer 
does not catch, there is no 
visible crevice along the 
periphery of the 
restoration. (visual 
inspection and explorer) 


The restoration is a 
continuation of existing 
anatomic form adjacent to 
the restoration. (visual 
inspection) 


Surface texture similar to 
polished enamel as 

determined by means of a 
sharp explorer. (explorer) 


Restoration is intact and 
fully retained. 


Table 4: U.S. Public Health Service Criteria 


The explorer catches and 
there is visible evidence of 
the crevice, which the 
explorer penetrates, 
indicating that the edge of 
the restoration does not adapt 
closely to the tooth structure. 
The dentin and/or the base is 
not exposed, and the 
restoration is not mobile. 
(visual inspection and 
explorer) 


There is visual evidence of 
the dark keep discoloration 
adjacent to the restoration 
(but not directly associated 
with cavosurface margins). 
(visual inspection and 
explorer) 


Surface texture gritty or 
similar to a surface subjects 
to a white stone or similar to 
a composite containing 
supramicron-sized particles. 
(explorer) 


Restoration is partially 
retained with some portion 
of the restoration still intact. 


Modified California Dental Association (CDA) guidelines’ 
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The explorer penetrates 
crevice defect extended to the 
dento enamel junction. 
(explorer). 


Surface pitting 1s sufficiently 
coarse to inhibit the 
continuous movement of an 
explorer across the surface. 
(explorer) 


Restoration is completely 
missing. 
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Modified California Dental Association (CDA) guidelines (Table 5) were used to evaluate the 
quality of restorations regarding shade match, marginal gap, fracture, loss of retention, and 


hypersensitivity.’ 


Shade- No-mismatch= Slight-mismatch= Gross-mismatch=  Color-falls-outside-the-scale= 
matcho 
Marginal- No-probe-catch= Slight-probe-catch-but- | Gap-with- Restoration- is-mobile, -fractured, - 
gapo no-gap= exposure-of-tooth= or-missing= 
Fracturex No-fracture= Chipping- of-porcelain- = Chipping: of-porcelain-impairing- 
that-does-not-impair- esthetics: and-function-or- 
esthetics- or-function- exposing-tooth-structure=: 
tooth-structure= 
Loss-of- No-debonding= Debonding, -may-be-re- a Debonding, -cannot-be-re- 
retention= cemented= cemented 
Hypersen No- Hypersensitivity- = Spontaneous: pain- or- the- pain- 
sitivityo hypersensitivity- disappearing: after- does: not: disappear: after- removal- 
when-an-air- removal-of the- of the-stimulus= 
syringe: is- stimulus= 
activated: for-2:s-at- 
distance: of 2.5-cm- 
from-the- 
restoration= 


Table 5: Evaluation criteria based on the modified California Dental Association guidelines 


Quantitative analysis of wear: 


Quantitative methods tend to rely on objective physical measurements, such as depth of groove, 
area of facet or height of crown. 

Rupawala A. et al (2017)* clinically evaluated and compared the wear behaviour of human 
tooth enamel opposing monolithic zirconia and other different ceramic restorative materials and 
to observe the tetragonal to monoclinic phase transformation in zirconia-based ceramics that may 
occur while simulating wear occurring at room temperature in a wet environment (Fig. 1). They 
concluded that, the mechanically polished zirconia showed the least amount of enamel wear 
followed by porcelain fused to metal and glazed monolithic lithium disilicate, whereas glazed 


monolithic zirconia showed the highest enamel wear (Graph 1). 
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at Group | (Monolithic Zirconia with Glaze) 


& Group I! (Mechanically polished 


Monolithic Zirconia without Glaze) 


a Group II! (Porcelain Fused to Metal) 
8s Group IV (Lithium Disilicate) 


Figure 1: The ceramic discs Groups I, II, II, and IV 
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Graph 1: Mean loss of height in all the study groups 
Nazirkar G. et al (2020)? compared the wear of natural teeth against polished yttrium 
tetragonalzirconia and polished lithium disilicate crowns in thirty patients. Patients were recalled 
after lyear and impression were recorded with opposing arch and baseline and final casts were 
scanned and superimposed using 3-D scanner (Fig.2). The enamel wear measured in pm 
(Fig.3,4). They concluded that polished lithium disilicate showed better clinical outcome than 
polished yttrium tetragonal zirconia, though the evaluated data was statistically non-significant 


(Fig.5). 
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Figure 2: White Light Scanner Figure 3: Superim position of scanned images 
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Figure 4: Analysis of | Figure 5: Comparison of Polishet Yttrium Tetragonal Zirconia 
scanned images using | (Group 1) versus Polished Lithium Disilicate 
Polywork Software 


Aladag et al (2019)'° determined the wear amount of single molar crowns, made from four 
different restoratives, and opposing natural teeth through computerized fabrication techniques 
using 3D image alignment in 24 patients for 6 months using lithium disilicate (IPS E-max CAD), 
lithium silicate and zirconia based (Vita Suprinity CAD), resin matrix ceramic material 


(Cerasmart, GC), and dual matrix (Vita Enamic CAD) materials (Fig.6). They concluded that 
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Glass matrix materials showed less wear both on their own and opposing enamel surfaces than 


resin matrix ceramic materials (Fig.7). 


Figure 6: (A) The cropped images in the laserscanner programme (B) superimposed occlusal 
images 


Mundhe et al (2015)"' Clinically evaluated and compared the wear of enamel opposing natural 
enamel, zirconia, and metal ceramic crowns after 1 year (Fig. 8,9). They found that Zirconia 
crowns led to less wear of antagonist enamel than metal ceramic crowns, but more than natural 


enamel (Fig. 10). 


ENAMEL VOLUME 
OPPOSING VS 
CROWN AFTER 3 
MONTHS:163,8927 
mm 


ENAMEL VOLUME 
OPPOSING VS 
CROWN AFTER 6 
MONTHS: 165,8692 
mm’ 


VOLUMETRIC LOSS OF DIGITAL 
MEASUREMENTS BETWEEN 
ENAMEL AND OPPOSING VS 
CROWN AFTER 3 AND6 
MONTHS: 0,0235 mm’ 


Figure 7: Volumetric loss calculations by Siemens Unigraphics NX 10 software. 
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Figure 8: A, Scanned 3-dimensional (3D) images of natural enamel of maxillary premolar and first molar 
opposing zirconia crown at baseline. B, Scanned 3D images of natural enamel of maxillary premolar and 
first molar opposing zirconia crown after 1 year. C, Superimposed image of natural enamel of maxillary 
premolar and first molar opposing zirconia crown. Red areas represent enamel wear on buccal and lingual 
cusps after 1 year of function. 


Figure 9: A, Scanned 3-dimensional (3D) images of natural enamel of maxillary premolar and first molar 
opposing metal ceramic crown at baseline. B, Scanned 3D images of natural enamel of maxillary 
premolar and first molar opposing metal ceramic crown at baseline at 1 year. C, Superimposed images. 
Red areas represent enamel wear on buccal and lingual cusps after 1 year of function. 


Figure 10: Wear of natural enamel opposing natural enamel, metal ceramic crowns, or zirconia crowns after | year 
of follow-up. * Group Metal Ceramic or Group Zirconia is significantly different from Group Natural Enamel; # 
Group Zirconia is significantly different from Group Metal Ceramic. 
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Esquivel-Upshaw et al (2020) tested the hypothesis that (a) the chairside/handheld dental 
scanner combined with a metrology software will measure clinical wear in vivo in agreement 
with measurements from X-ray computed microtomography and; (b) polished monolithic 
zirconia does not cause accelerated wear of opposing enamel in 30 single crowns for one year 
period (Fig. 11). They concluded that, Intraoral scanning combined with a matching software can 
accurately quantify clinical wear to verify that monolithic zirconia exhibited comparable wear of 
enamel compared with metal-ceramic crowns and control enamel (Graph 2,3). Agreement 


between the intraoral scanner and the micro-CT was 99.8%. 


Figure 11: (a) Top view of superimposed baseline scan and worn scan from intraoral scanner using 
metrology software. Blue areas show areas of wear according to color scale on the right of the image; (b) 
Top view of a Dentoform model showing wear facets (red) obtained using micro-CT measurements and 
representative wall thickness analysis obtained using VGStudio Max 3.0 for worn area A. 
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Graph 2: Comparison of wear between Graph 3: Comparison of antagonist enam el 
m etal-ceramic (MC) and m onolithic zirconia wear between m etal ceramic and m onolithic 
crowns at 6 months and 1 year using two zirconia crowns at 6 months and 1 year 
different m ethods using 


Conclusion: 
From the above qualitative and quantitative analyses, the following conclusions can be drawn: 


e Mechanically polished zirconia showed less amount of wear of enamel as compared to 
glazed monolithic zirconia thus suggesting that polishing the monolithic zirconia surface 


might be the best treatment to reduce surface roughness and antagonistic wear of enamel’. 


e Glazed porcelain fused to metal caused greater wear of the antagonistic tooth enamel than 


polished unglazed zirconia '’. 


e The wear mechanism of CAD-CAM ceramics & monolithic zirconia crown on natural teeth 


: , : ul 
are mainly abrasive and fatigue wear. 


e The wear of all-ceramic, metal-ceramic and monolithic zirconia is comparable and there 
are no significant differences noted between the enamel antagonist wear and control 


enamel wear of these materials’. 
Future Scope: 


e The occlusal contact area for the entire mouth should be 3-4 mm’. But, due to wear facets, 


the occlusal contact area could reach 2-4 mm’ per tooth. 
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e So, there is an urgent need to study the changes in effective occlusal contact area of 
restorations and their antagonists which gets altered in due course of time due to wear 


mechanism. 
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Abstract: COVID-19 is a zoonotic viral pandemic that started in Wuhan city of China and 
spread all over the world. It is caused by SARS-Cov-2 which belongs to the genus 
Betacoronavirus and subgenus Sarbecovirus of coronaviruses. These viruses are reported to 
cause severe acute respiratory syndrome. SARS-Cov-2 shares 80% sequence homology with 
SARS-Cov and 88% with bats SARS-like corona virus while genetically distant from the SARS 
and MERS viruses. SARS-Cov-2 is a novel form of coronaviruses. It is ellipsoidal in shape with 
characteristic crown-shaped appearance. Spike proteins provide characteristics appearance to 
SARS-Cov-2. The copy number of spike protein is 10 times higher than that of the influenza 
virus. It is RNA virus. Here RNA is present together with ribonucleoproteins in the lumen. 
Human gets infection from infected animals like bats and pangolins. After entering human body, 
it becomes contagious as infection spreads from human to human via respiratory droplets. It is 
initially a respiratory tract infection transmitted via air droplets. Subsequently, it spreads to 
majority of organs due to virus binding to angiotensin-converting enzyme 2 (ACE2) receptors 
located on several different human cells. The SARS-Cov-2 virus has caused a worldwide 
pandemic with a major impact on health care systems and economies. Pathophysiology is 
associated with majority of the organs. On an average one third of infected patients develop a 
broad spectrum of neurological symptoms followed by psychological effect. Effects produced by 
COVID-19 on the central nervous system are headache, delirium, cerebrovascular attacks, 
seizures, encephalopathy, meningitis, dysexecutive syndrome. Moreover, effects produced on 
peripheral nervous system are dysosmia, anosmia, dysgeusia, ageusia, acute myelitis, Guillain- 
Barre syndrome, Miller Fisher syndrome, and polyneuritis cranialis. Psychological effects of 
COVID-19 include uncontrolled fears related to infection, pervasive anxiety, disabling 
loneliness, frustration and boredom. This review study is expected to improve the management 


of COVID-19. 
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Introduction 


Coronavirus disease 2019 (COVID-19) pandemic has taken heavy toll in all walks of our daily 
lives. It has changed the way of doing business including job-profile and skills required in 
performance of different job-roles. Long period of lockdown caused human isolation resulting 
into many mental as well physical health related problems. COVID-19 started from the Wuhan 
city of China in the late 2019 (Huang C et al, 2020). It is caused by virus SARS -Cov?2 (severe 
acute respiratory syndrome- coronavirus 2) that belongs to the genus Betacoronavirus and 
subgenus Sarbecovirus of coronaviruses. It has 88% sequence homology with SARS-like 
coronavirus and 80% sequence homology with SARS-Cov but genetically distant from the SARS 
and MERS viruses. It is zoonotic disease and is transmitted to human from infected bats and 
pangolins. It becomes contagious and spreads by respiratory droplets (Koralnik and Tyler, 2020; 
Ren Li et al, 2020; Lovato and de Filippis, 2020). It is ellipsoidal shaped RNA virus with 
characteristic crown shaped appearance. COVID-19 is a single-stranded RNA virus with four 
key proteins. These four proteins are a spike (S) protein, an envelope (E) protein, membrane (M) 
and nucleocapsid (N). Its RNA is packed with ribonucleoprotein and encodes various structural 
proteins and several non-structural proteins involved in viral replication and transcription such as 
RNA-dependent RNA polymerase. Its spike proteins copy number is ten times more than that of 
influenza viruses (Khan M et al, 2021). It utilizes angiotensin 2 (ACE2) receptor binding site 
present in the membrane of numerous and distinct host cells. It produces fatal symptoms in the 
respiratory system such as acute respiratory distress syndrome (ARDS) following cytokine storm 
and pneumonia. Besides, infection spreads to the gastrointestinal system, urinary system, skin, 
and central nervous system (CNS) and causes some other severe symptoms (Gavriatopoulou M 


et al, 2020). 


COVID-19 and CNS: 

Route of entry into the human brain and its assault is multipronged. When virus causes damage 
to neurons and surrounding tissue resulting into inflammatory changes called viral encephalitis. 
Symptoms seen during this condition are headaches, fever, vomiting, convulsions and changes in 
consciousness (Ellul and Solomon, 2018). Studies showed the cases of acute cerebrovascular 


disease in COVID-19 infection. In this case high D dimmer level and low platelets have been 
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detected (Wang Y et al, 2020). Cerebrovascular disease may be also precipitated by cytokine 
storm widely observed during COVID-19 infection (Mehta P et al, 2020; Chen C et al, 2020) . 
Moreover, astrocytes, microglia and macrophages are also infected by viruses. There is positive 
correlation between severity of COVID-19 and interleukin 6 (IL-6) level (Wan S et al, 2010). It 
was revealed that glial cells when infected with CoV, can secrete large amounts of inflammatory 
markers such as IL-6, IL-12, IL-15, and TNF-a (Bohmwald K et al, 2020). 

ACE-2 enzyme is targeted by COVID-19 similar to Cov and influenza viruses (Turner AJ et al, 
2004; Wrapp D et al, 2020; Yang P et al, 2014). This can lead to increase in blood pressure and 
cerebral vascular accidents. SARS-CoV-2 also binds to ACE2 present in capillary endothelium 
which leads to to damage of the blood-brain barrier and entrance into the CNS (Baig AM et al, 
2020). Toll-like receptors (TLRs) are also involved in the pathogenesis of COVID-19 
(Khanmohammadi and Rezaei, 2021). There are ten identified members (TLR1-TLR10) of 
TLRs in case of humans (Onofrio L et al 2020) which are important for the activation of innate 
immunity, cytokine regulation and identification of pathogen-associated molecular patterns on 
bacteria, viruses and other parasites (Onofrio L et al 2020; Birra D et al, 2020; Debnath M et al, 
2020; Hedayat M et al, 2011). TLR 7 and TLR 8 get activated by single-stranded RNA viruses 
such as COVID-19 (Khanmohammadi and Rezaei, 2021; Onofrio L et al 2020) and release of IL- 
1, IL-6, TNF-alpha, monocyte chemoattractant protetn—1 (MCP-1), macrophage-inflammatory 
protein | alpha (MIP-1 A) and interferon-gamma IFN-gamma takes place (Jansen E et al, 2011). 
Further, Cytokine storm augmented cytokine release causes ARDS (Ware and Matthay, 2000) 
and multiple organ dysfunction syndrome (MODS) (Wang Y, 2020). Thu, TLR 7 and TLR 8 can 
be targeted for the development of new therapeutics (Khanmohammadi and Rezaei, 2021; 
Onofrio L et al, 2020; Patra R et al, 2021). Cov can lead to persistent neuropsychiatric diseases 
and systemic inflammation warranting continued monitoring and management. 

Alternatively, it enters the CNS through axonal transport systems to infect peripheral neurons. Its 
entry into the CNS takes place by hematogenous or neuronal retrograde spread. Besides, matrix 
metalloproteases and the host proteases may involve in COVID-19 neuroinvasion (Bongetta et 
al., 2020, Vavougios, 2020a). There is retrograde movement of virus from lungs to the neuronal 
synapse and thus infiltrate the brain stem. These are the other probable ways by which COVID- 


19 causes cardiovascular and pulmonary complications from brainstem (Bridwell R et al, 2020). 


Neurological effects of COVID-19 infection 
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Neurological effects of COVID-19 infection may be simple, temporary. It may be severe and 
permanent disorders in some cases. In a few cases, it may appear later and lead to permanent 
problems. Its effect may be acute as well as chronic also. There are reports where it is shown that 
COVID-19 also facilitates the development of Guillain-Barre syndrome, a form of paralysis in 
which the body's immune system attacks the nerves. COVID-19 has been studied to be involved 
in multiple sclerosis. (Bridwell R et al, 2020). 


Chemosensory effects 


The nasal cavity and olfactory bulb play crucial role in the transmission of viruses. Thus the 
chemosensory impairment takes place which results in number of conditions such as anosmia 


and dysgeusia (van Riel D et al, 2015). 
Encephalopathy 


Encephalopathy, an inflammation of the brain parenchyma, has been observed in severe cases of 
COVID-19, comorbid other chronic diseases, organ failure as a result of hypoxia, renal and 
hepatic dysfunction, and those with high systemic inflammation markers. Encephalopathy is due 
to severe inflammation caused by virus via activation of glial cells, increased tumor necrosis 
factor-alpha together with IL-6, IL-12, IL-15. There are reports which showed encephalitis and 
presence of SARS-Cov-2 in cerebrospinal fluid (Bridwell R et al, 2020; Avula A et al, 2020). 


Stroke 


There are reports which showed the involvement of COVID-19 with increased risk of stroke. 
Increased risk of stroke may be due to cytokine storm, hemorrhagic cerebrovascular events, 
inflammation and hypoxia. The stoke cases were comorbid with hypertension, diabetes, and prior 
stroke history. Elevated inflammatory markers such as c-reactive protein has been reported. 
Reports showed increase of cerebrovascular problems such as cerebral hemorrhage in case of 
COVID-19. Several studies showed that the severity of COVID-19 was 2.5 times higher in 
patients with a history of cerebrovascular disease (Aggarwal G et al, 2020). 

Epilectic seizures 

A number of studies have shown that the neurological damages caused by COVID-19 may 
increase the susceptibility to epilepsy (Zimmermann KM et al, 2021; Fasano A, 2020; 
Mahammedi A et al, 2020). 
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Headache and migraine 

Mild or moderate headache has been observed in the beginning of the disease in patients 
diagnosed with COVID-19 followed by severe headache in some cases. This may be attributed to 
the effect of the virus on the cerebrovascular system. (Wang S-C et al, 2021; Gentile E et al 
2021). 


Other neurological effects 


The other neurological effects of COVID-19 includes inflammatory neuropathy, facial palsy 
neuroleptic malignant syndrome, post-infectious acute transverse myelitis, neuromuscular 
dysfunction or demyelinating process (Kajani R et al, 2020; Munz M et al, 2020; Boziki MK et 
al, 2020; d'Orsi G et al, 2021; Finsterer J). 


Behavioral effects of COVID-19 
Changes in Daily Habits 


COVID-19 pandemic has produced deep impact on daily habits of people. As majority of the 
population remained indoor, spent maximum time on watching television, mobile, laptops and 
other similar electronic gadgets. So, they faced the problems of sleep disturbance. Reports 
showed that sleep disturbance is a critical factor associated with anxiety, depression and suicidal 
behaviour (Sher, 2020a). Besides sleep disturbance causes short temperament which in turn 


complicates family cohabitation (Islam et al., 2020). 
Increase in fear and uncertainty 


COVID-19 caused constant panicked state of mind and environment of fear of loss of lives. 
Besides, there had been impending threat of loss of jobs for a large population. Also, there 
remained constant fear for shortage of essential commodities. Limitation caused by social 
isolation, economic crisis and constant fear of death have caused chronic stress. Reports showed 
that in chronic stress condition, there is continuous cortisol release due to stimulation of the 
hypothalamo-pituitary axis in both experimental animals and human (Koprdova R et al, 2016; 
Fiksdal A et al, 2019). The continuous release of cortisol in chronic stress condition is one of the 
major reasons of anxiety, depression, sleep disorders and post-traumatic stress disorder. These 


neurological conditions augment the risk of suicide as well. COVID-19 has also enhanced 
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schizophrenia symptoms and suicidal behavior in non- COVID-19 positive individuals (Valdés- 


Florido MJ et al, 2021). 
Delirium 


Several studies have shown that there is delirium and impairment of consciousness in COVID-19 
patients. This may be due to encephalopathy and encephalitis. Besides, long term hospital care 
and social isolation of the elderly people may increase the incidence of delirium (Kennedy M et 


al, 2020). 
Increase in emotional disturbances 


COVID-19 pandemic has caused a significant enhancement in feelings of functional 
impairment, frustration, anger, worry, boredom (Ahmadi and Ramezani, 2020; Brooks et al., 


2020). 
Increase in Domestic Violence 


Prolonged period of lockdown during pandemic period resulted into forced proximity, along with 
economic stress. A number of studies showed that forced proximity with economic stress is risk 
factors for aggression and domestic violence (Bavel et al., 2020; Usher et al., 2020). There are 
enormous reports regarding the spurt of domestic violence in various countries such as United 


Kingdom, Australia, France and US (Bradbury-Jones and Isham, 2020; Usher et al., 2020). 
Post-COVID-19 Neuropsychiatric problems 


A number of neuropsychiatric problems have been experienced by people who recovered from 
acute COVID-19 (Dinakaran D et al, 2020; Mazza MG et al, 2020). The common symptoms 
include fatigue, dyspnea, anxiety, depression and impaired attention, concentration and memory. 
Emotional distress including anxiety, depression and insomnia has been also reported in post- 
COVID-19 patient. There are reports regarding the disturbances in mood and cognitive functions 
in post- COVID-19 period. The possible cause may be due to abnormal or excessive autoimmune 
and inflammatory response. Limbic brain regions such as hippocampus and basal ganglia are 
affected in case of COVID-19 infection. There are reports which showed that COVID-19 causes 
neuroinflammation in the limbic system of the brain. In case of chronic hypoxia, attention and 


executive functions are affected (Almeira M et al, 2020). There are reports which showed that 
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the mental problems caused due to COVID-19 such as post-traumatic stress disorder, insomnia, 
severe anxiety and depression may also increase the risk of suicide. (Sher L, 2021). Headache, 
altered smell and taste, cough, asthenia, and myalgia are the other common symptoms in case of 
mild to moderate infections. The common symptoms in severe illness are encephalopathies, 
encephalitis, seizures, neuromuscular disorders, Guillain-Barre syndrome, and other 
neuropathies have been observed in about 36% of patients (Dinakaran D et al, 2020; Mazza MG 
et al, 2020). 


COVID 19 and its long term impacts 


There are reports on the long term symptoms of COVID-19. Also, COVID-19 has been 
identified as a multiorgan viral infection (Nalbandian A et al, 2021). These include both physical 
and mental health symptoms. According to the National Institute of Health, these are termed as a 
post-acute sequel of SARS-Cov-2 infection (PASC). PASC is a multiorgan condition. It is 
combination of poorly regulated immune response, inflammation, microvascular thrombosis and 
cell damage. It is manifested as a group of symptoms that range in severity (Greenhalgh T et al 
2020). These symptoms are dyspnea, cough, racing heartbeat, fatigue, weakness, pain, dizziness, 
difficulty thinking and memory problems, sleep disturbance, depression, anxiety, PTSD 
(Greenhalgh T et al 2020). There is a report which showed that one in three patients who 
recovered from COVID-19 later presented with neurologic or psychiatric conditions within six 
months of the infection. Anxiety and depression are the most common amongst the neurologic or 
psychiatric condition (Taquet M et al, 2021). One study showed that people with higher mental 
resilience developed less mental distress in the pandemic period in comparison to people with 
lower resilience (Riehm KE et al, 2020). Epigenetic modifications such as DNA methylation, 
acetylation and histone changes play crucial changes in DNA gene expression which are in turn 
causes psychiatric vulnerability (Dudley KJ et al, 2011). There is urgent need of the time to 
integrate a medical and psychiatric approach to the care of patients with PASC. A plethora of 
studies showed the long-term implications of COVID-19 and the requirement for continued 
monitoring of this patient population. The pandemic is still ongoing and more people are getting 
infected with COVID-19. There is requirement of long-term care; attention has to be given for 
the treatment of patients with PASC. When patients are confirmed to have COVID-19, it is 


essential to examine for probable neuropathologic processes that have been seen with this virus, 
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such as delirium, cerebrovascular events, encephalitis or encephalopathy, mental status changes 


and new neurologic symptoms. 


Therefore, it is essential to develop multidisciplinary approach for the management of the 
psychiatric and behavioral disturbances that may arise from neuropsychiatric manifestations of 


COVID-19 (Saeed et al. 2022). 
Conclusion 


COVID-19 pandemic has presented new challenges to the whole world. It has caused serious 
damage to the neurological and psychological health of those who suffered from this infection in 
addition to causing mortality amongst comorbid patients. There are many unexplored areas 
related to human health which are being witnessed gradually and so it needs to clinically 
investigate into. Symptoms of COVID-19 infection have been multidimensional and therefore its 


clinical investigation and treatment require a long term inter specialist approach. 
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Abstract: Saraca indica has been used medicinally for several diseases and ailments and 
exhibits many pharmacological effects. The current study aims to evaluate the protective effect 
of Saraca indica methanolic extract (SIME) on lead acetate (PbAc2) induced hepatotoxicity and 
nephrotoxicity in adult Wistar rats. Methanolic extract from S. indica was tested for its hepato- 
renoprotective effects against rat liver and kidney damage induced by lead acetate at 60 mg/kg. 
The renoprotective property of the ethanol extract (500 -2000 mg/kg) was assessed by the 
assessment of liver and kidney function parameters, antioxidant enzymes, and histopathology. 
N-Acetylcysteine (NAC) was utilized as a positive control at 100 mg/kg. PbAc injection caused 
a significant elevation in the liver and kidney function parameters as compared with normal rats. 
The concomitant decline in the glutathione content, catalase and SOD was observed as 
compared with the control. The SIME-treated rats showed a protective effect against lead- 
induced toxicity. The findings of this study show that SIME can protect liver and kidney damage 
induced by PbAcz, possibly as a result of the antioxidant activity of its ingredients. Thus, it may 
be used to explore the active lead molecule for the management of liver and kidney diseases. 
Keywords: Saraca indica, Lead acetate, Antioxidant, Hepatoprotective, Nephroprotective 
Introduction 

Lead (Pb) is a hazardous contaminant, and occupational and environmental exposures to it 
continue to be a problem for global health. Chronic Pb exposure, even at low concentrations, has 
been shown to increase the risk of hepatotoxicity, nephrotoxicity, reproductive dysfunction, and 
behavioural abnormalities [1, 2]. The liver and kidney are the two organs most frequently 
damaged by Pb poisoning, respectively [3, 4]. Alterations in liver functions were discovered in 
earlier investigations on Pb-induced hepatotoxicity [5, 6]. As evidence for the importance of 
oxidative stress in lead hepatotoxicity, Pb has repeatedly been reported to undermine the 


antioxidant defence system by interfering with the metals required for antioxidant enzyme 
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activity [7, 8]. The Caesalpinaceae family plant Saraca asoca (Roxb.) Wilde or Saraca indica, 
also referred to as Sita Ashoka or Ashoka, is used for therapeutic purposes [9, 10]. Suppressing 
oxidative stress-induced membrane lipid, nuclear DNA, and protein oxidation shields 


hepatocytes from carbon tetrachloride-induced hepatotoxicity [11]. 


Moreover, it is believed that all plant parts, including the bark, leaves, and flowers, have 
therapeutic potential [12]. It was formerly prescribed to treat a number of ailments, such as 
uterine fibroids, leucorrhea, piles, diarrhoea, and wound healing [13]. The bark, leaves, flowers, 
fruits, seeds, and roots of the S indica plant are all useful medicinally. Ashoka bark is used by 
women to treat menstruation, uterine, and menorrhagia issues [14, 15, 16]. In the leaves of this 
plant, alkaloids, steroids, flavonoids, tannins, saponins, terpenoids, polyphenolic, glycosides, 
and carbohydrates have all been identified [17]. According to this plant, dried flower buds 
possess antibacterial qualities [18]. S. indica flower aqueous suspension exhibits antiulcer 
efficacy in albino rats [19]. According to studies [20, 21], seeds include fatty acids, steroids, 
flavonoids, and saracin. To the best of our knowledge, similar studies have been done on the 
protective effects of Saraca indica bark methanolic extract on Doxorubicin-induced liver and 
kidney damage in rats [23] and the preventative effects of melatonin on Pb-induced liver and 
kidney damage in rats [22]. the goal of the current study was to determine whether S. indica 
methanolic extract (SIME), when given along with lead acetate treatment, can reduce oxidative 


stress-related liver and kidney damage. 
Materials and Methods 


Plant material 

Saraca indica fresh leaves bark, and flowers were collected from Jhansi district. The collected 
plant materials were brought to the laboratory on the same day and it was identified, from the 
Department of Botany, University of Delhi, New Delhi and the specimen was submitted in the 
Delhi University Herbarium. 

Preparation of the extract 

The plant samples had a pre-wash with tap water, followed by a second wash with distilled 
water, and were then allowed to air-dry for 7 to 10 days at room temperature. It was then 
retained for oven drying at 40°C to get rid of any remaining moisture. Bark, leaves, and flowers 


were used to make powder, which was then placed in an airtight container for later use. Soxhlet 
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extraction was carried out using methanol. The Soxhlet technique was used to extract the 
materials [24, 25]. The extract was then condensed to get a dry mass under vacuum using a 
rotatory vacuum evaporator after being filtered through Whatman grade 1 filter paper. 

Animals 

Male Wistar rats that were six weeks old and weighed 150-170 g were used for this experiment. 
The animals were procured from a breeder in Kolkata that was authorised by the West Bengal 
government (India). Under conventional laboratory circumstances (12 hours of light/dark cycle; 
25 2°C), the animals were let to live in wire polypropylene cages in a room. One week before 
the trial, the rats were given free access to water and an animal standard meal while also being 
given time to acclimatise. The Institutional Animal Ethics Committee (IAEC) authorised all 
experimental techniques in accordance with national regulations for animal care, which were 
followed in accordance with the NIH Guidelines for the Care and The Institutional Animal 
Ethics Committee (IAEC), Bundelkhand University, Jhansi (India), IAEC No. 
BU/Pharm/IAEC/A/21/13, approved the use of laboratory animals and the IAEC's guidelines for 
animal care before the study could begin. The Committee for the Purpose of Control and 
Supervision of Experiments on Animals (CPCSEA), New Delhi, India, provided approval to the 
protocol. 

Experimental design 

Before tests, animals were checked for hunger, thirst, and body temperature. If a 30% weight 


loss was noticed within a week of the experiment, the use of the animals was stopped. 
Evaluation of hepatic and renal protection 


The hepato and renal protective examination was separated into three main groups, namely: (i) 
Three-week pilot study (11) Sub-chronic for three weeks (iii) Chronic study for five weeks. There 
were five animals (n = 5) in each study group. Lead acetate was delivered subcutaneously at a 
dose of 60 mg/kg for the induction of toxicity [26] and Saraca indica methanolic extract (SIME) 
was utilized orally at four different doses, i.e. 500, 1000, 1500, and 2000 mg/kg for the 
evaluation of protective effect [27]. NAC was administered subcutaneously at a dosage of 100 


mg/kg [28]. 


The animals were placed into seven groups for the pilot study. Food and water were given to 


Group | (Control). Lead acetate was administered subcutaneously to Groups 2 with a dose of 60 
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mk/kg b. wt. for 2 weeks and NAC (100 mg/kg b. wt.) for 3 weeks, respectively. SIME was 
given orally to Groups 4, 5, 6, and 7 for 3 weeks at doses of 500, 1000, 1500, and 2000 mg/kg 
b.wt./d, respectively. 


The prophylactic efficacy (sub chronic study) of the S. indica methanolic extract optimal dose 
against lead acetate-induced toxicity was carried out after dose fixation. In this study, the groups 
were split into three. For three weeks, group 1 (Control) received food and water. Group 2 
received Lead acetate was administered subcutaneously (s.c.) for two weeks while Group 3 
received NAC was administered subcutaneously (s.c.) for three weeks, respectively (500/kg 
b.wt./d.). Following a sub-chronic research, a chronic study was conducted to determine the best 
dose for treating lead acetate-induced toxicity. Group 1, known as the Control, received food 
and water for three weeks. Lead acetate (60 mg/kg b.wt. /d) was injected subcutaneously (s.c.) 
for two weeks before NAC (100 mg/kg b.wt. /d) and SIME (500 mg/kg b.wt.) was administered 


orally for three weeks to Group 2 and Group 3, respectively. 


After 24 hours from the last treatment, the animals were sacrificed while under a light 
anesthesia. To conduct biochemical analysis and histological examinations, the blood from each 
animal's liver, kidney, and retro-orbital puncture (used to extract serum) was collected and 
stored at -20°C [29]. The amount of total protein in the homogenized liver and kidney was 
calculated using the method of Lowry et al. [30] using bovine serum albumin as a standard. 
Oxidative markers enzymes 

Alkaline phosphatase (ALP) and transaminases [Alanine aminotransferase (ALT) and Aspartate 
aminotransferase (AST)] were calculated in the serum using the Reitman and Frankel technique 
[31]. Using commercial kits obtained from ERBA diagnostics Mannheim GmbH, the serum's 
triglycerides (TG), total cholesterol (TC), LDH, total bilirubin, creatinine, uric acid, and urea 
were measured using the Schmidt and Eisenburg technique [32]. 

Antioxidant markers 

Malondialdehyde (MDA) formation was measured and used to express the amount of lipid 
peroxidation (LPO) in the liver homogenate [33]. Superoxide Dismutase (SOD) and Catalase 
(CAT) activity has been measured and represented in units [34]. The method of Dubey et al., 
2015 [35] was used to quantify the levels of glutathione (GSH), glutathione-S-transferases 
(GSTs), and glutathione peroxidase (GPx) activity. 


Histopathological investigations 


ISBN: 978-93-91248-77-2 168 


The liver and kidney were prepared for paraffin sections after being fixed in 10% neutral 
buffered formalin for 24 hours, dehydrated in ethyl alcohol, and cleaned in xylene. For 
examination under a light microscope, sections of 3—4 um were cut from the prepared blocks 
and stained with hematoxylin—eosin [36]. 

Statistical analysis 

The results of the experiment on animals are presented as mean + SEM. The comparisons 
between the various groups were made using one-way analysis of variance (ANOVA), then 
Dunnett's t-test. With the use of the statistical analysis programme Graph Pad Prism 7, data were 
generated. At P<0.05, values are considered statistically significant. 

Results 

The effectiveness of Saraca indica methanolic extract (SIME) against lead acetate-induced 
toxicity was assessed by looking at general behaviour, body weight, liver weight, kidney weight, 
hepatic and renal biomarkers enzymes, and antioxidants for tissue homogenates, liver and 
kidney histology. 

Effect of SIE on liver and kidney weights: 

Lead-induced animals experienced hair loss, scratching, and minor bleeding problems during the 
experiment. The NAC and SIME treated groups, however, saw the least amount of these 
alterations. When compared to normal rats, lead acetate therapy considerably (p<0.05) reduces 
body weight while increasing the liver and kidney weight to body ratio. The body, liver, and 
kidney weights showed the protective effects of SIME treatment against lead acetate induced 
hepato- and nephro-toxicity (Table 1). 

Table 1: Effect of SIME treatment against lead acetate induced hepato and nephro toxicity on 


rats body, liver and kidney weight. 


Study Experimental Weight (in gms) 
Groups | Groups : - 
Body Body Liver Kidney 
(day 0) (3/5 wks) 
Control 125 +20 130 +20 4.9+0.8 0.48 + 0.15 0.49 0.15 
Lead (Pb) 105 + 10 73 + 15 2.8 + 0.8 0.38 + 0.02 0.40 + 0.02 
Study 1 NAC 135 +20 148415 | 5.13+0.3 0.58 + 0.05 0.57 + 0.06 
(3 wks) SIME 500 120+ 15 130 +20 6.4+0.6 0.62 + 0.06 0.64 + 0.06 
SIME 1000 125 +25 135 +25 6.6 +0.7 0.60 + 0.08 0.56 + 0.03 
SIME 1500 120 +25 140 + 20 6.6 +0.3 0.65 + 0.06 0.62 + 0.05 
SIME 2000 130 + 20 145410 | 6.52+0.8 0.68 + 0.05 0.65 + 0.04 
Study 2 | Control 165 +15 165 +10 6.5 +0.6 0.75 + 0.05 0.78 + 0.02 


ISBN: 978-93-91248-77-2 169 
(3 wks) | Pb+NAC 145 + 20 148 + 15 6.1 +0.5 0.57 + 0.09 0.59 + 0.06 
Pb+SIME 150 + 20 155 + 20 5.5 +0.4 0.68 + 0.03 0.63 + 0.03 
Control 170 + 15 180 + 10 5.6 +0.6 0.48 + 0.04 0.49 + 0.05 
a Pb& NAC 175 + 10 180 + 10 9.3 +0.8 0.72 + 0.07 0.76 + 0.07 
Pb& SIME 180 + 20 185 + 15 7.2 +0.8 0.68 + 0.4 0.70 + 0.05 


Effect of SIME on liver/kidney function parameters in rats with lead acetate induced 
Liver/Kideny injury: 

When compared to control, it was discovered that giving rats lead acetate resulted in significant 
(p<0.05) elevations in the levels of the enzymes AST, ALT, and ALP. Also high were LDH, 
cholesterol, triglycerides, bilirubin, creatinine, uric acid, and urea. SIME-treated rats have 
significantly lower levels of AST, ALT, ALP, and LDH than PbAc>-treated rats (p<0.05 for the 
500, 1000, 1500, and 2000 mg/kg doses) (Figure 1a). Also, when compared to rats treated with 
PbAc2, rats given 500 mg/kg of SIME had considerably lower levels of triglycerides and 
cholesterol (Figure 1b). 
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Figure 1: Effect of Saraca indica methanolic extract (SIME) on oxidative marker enzymes AST, ALT, 
ALP, LDH, Total protein and Bilirubin for Liver (Figure la) and Total protein, Total Cholesterol, 
Triglycerides, Creatinine, Uric acid and Urea for Kidney (Figure 1b). All the data represented as Mean + 
SEM. 


Effect of SIME on liver and kidney antioxidant enzymes: 

Rats treated with Pb had significantly higher levels of MDA than untreated control rats (p<0.05). 
In comparison to the Pb-treated group, rats given methanolic SIME at doses of 500 mg/kg, 1000 
mg/kg, 1500 mg/kg, and 2000 mg/kg significantly reduced the degree of lipid peroxidation 
(LPO). Rats given PbAc» showed a significant (p<0.01) reduction in the levels of non-enzymatic 
antioxidants reduced glutathione (GSH), catalase (CAT), superoxide dismutase (SOD), 
glutathione-S-transferases (GSTs), and glutathione peroxidase (GPx) in liver (Figure 2a) and 
kidney (Figure 2b) tissue homogenate. In comparison to Pb-treated animals, treatment with 500 
mg/kg of ethanolic SIME (p<0.05) significantly increased the levels of GSH, catalase (CAT), 


and superoxide dismutase (SOD). 
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Figure 2: Effect of Saraca indica methanolic extract (SIME) on liver homogenate (figure 2a) and kidney 
homogenate (figure 2b) LPO, SOD, CAT, GSH, GST and GPx in control and treatment groups. Lead 
acetate (PbAc,), (60mg/kg b.wt./day), NAC (100mg/kg b.wt/day), SIME (500, 1000, 1500 and 2000 
mg/kg b.wt. /d), Pob+NAC, Pb+SIME, Pb& NAC and Pb&SIME treated groups. All the data represented 
as Mean + SEM. 


Effect of SIME on liver histology in rats with lead acetate-induced liver injury: 
Histopathological analysis of the control group's liver sections revealed normal cellular structure 
with distinct hepatic cells, sinusoidal gaps, and a central vein (Figure 3A). The structure in the 


lead acetate group was significantly distorted, and there were isolated necrosis, mild portal 
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inflammation, and increased gaps between hepatocyte plates that contain haemorrhage (Figure 
3B). Rats given SIME showed evidence of protection in their liver sections, including mild 
inflammation, reduced vascular congestion and degeneration, and reduced cellular degeneration, 
necrosis, and vacuoles (Figure 3K). Rats given NAC (100 mg/kg) demonstrated substantial 


protection, a lack of necrosis, and no inflammation (Figure 3H & J). 


Figure 3: Histopathological evaluation of liver tissue in (A) Normal (B) Lead acetate (60mg/kg)treated 
(C) NAC (100mg/kg) treated (D) SIME (500 mg/kg) treated (E) SIME (1000 mg/kg) treated (F) SIME 
(1500 mg/kg) treated (G) SIME (2000 mg/kg) treated (H) Pb+ NAC (100 mg/kg) treated (I) Pb+ SIME 
(500 mg/kg) treated (J) Pb& NAC (100 mg/kg) treated and (K) Pb& SIME (500 mg/kg )treated rats. A 
section of a liver of lead acetate treated rat showing necrosis and cytoplasmic vacuolization. Hepatic 
section of a lead acetate treated rat that received SIME demonstrating that the hepatocytes and central 
veins as well as the hepatic sinusoids exhibited the normal appearance (H& E 400x). 


Effect of SIME on kidney histology in rats with lead acetate-induced kidney injury: 
The histological pattern of the healthy kidney showed maintained structure, healthy glomeruli, 
healthy tubules, healthy interstitial cells, and a healthy Bowman's capsule (Figure 4A). As a 


result of lead acetate treatments, the structure was severely deformed, the glomeruli and tubules 
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were only mildly damaged, the interstitial blood vessels were thrombosed to engorged and 
inflamed, and the interfollicular stroma had significantly engorged blood vessels and 
hemorrhagic regions (Figure 4B). After SIME administration, rats showed maintained structure 
with normal glomeruli and tubules, a modest inflammatory response, and thrombosed to 
congested interstitial blood vessels (Figure 4D-G & J). Intact architecture, normal tubules, 


glomeruli, and blocked interstitial blood vessels were visible in rats fed NAC (Figure 4C). 


mad 


Figure 4: Histopathological evaluation of kidney tissue in (A) Normal (B) Lead acetate (60mg/kg) 
treated (C) NAC (100mg/kg) treated (D) SIME (500 mg/kg) treated (E) SIME (1000 mg/kg) treated (F) 
SIME (1500 mg/kg) treated (G) SIME (2000 mg/kg) treated (H) Pb+ NAC (100 mg/kg) treated (I) Pb+ 
SIME (500 mg/kg) treated (J) Pb& NAC (100 mg/kg) treated and (K) Pb& SIME (500 mg/kg ) treated 
rats. A section of a kidney of lead acetate treated rat showing degeneration with some apparently necrotic 
cells and solid structures in the tubules of the cortex. A section of a kidney of lead acetate treated rat that 
given SIME demonstrating a near normal structure of the tubules. (H& E 400x). 
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Discussion 

Saraca indica has been utilized as a source of medicine for a very long time and consistently 
[37]. In conclusion, this work offers crucial information on the toxicity profile of S. indica when 
administered orally to rats in both acute and sub-acute doses [38]. In order to assess the 
effectiveness of lead acetate alone and in combination with Saraca indica methanolic extract 
(SIME) against lead-induced hepatotoxicity and nephrotoxicity. Body weight changes are a 
marker of a drug's or chemical's side effects, and they are substantial if they result in a loss of 
more than 10% of initial weight [39]. The control group of animals' body weight and organ 
weight did not differ significantly from each other (Table 1). The preventive impact of SIME for 
preserving normal measured parameters against lead-induced alterations is presumably complex 
[40]. With the exception of the lead acetate group, there were no significant differences between 
experimental groups and control group animals in the serum biochemical measures linked to 
kidney function, including urea, uric acid, creatinine, bilirubin, cholesterol, and total protein. 
Several biochemical measures for hepatic function, including total protein, AST, ALT, ALP, and 
normal control animal group and SIME treated animal group, did not significantly differ from 
each other (Figure 2). In the current investigation, co-treatment with Saraca indica methanolic 
extract dramatically reduced LPO levels, boosted SOD and CAT activity, increased GSH, GST, 
and GPx levels, and reversed the histological abnormalities in the liver and kidneys. Proteins in 
membranes affect membrane structure and function, and lead is known to harm thiol proteins 
[41, 42, 43]. Consequently, the current experiment demonstrates that lead produces severe 
hepato and renal toxicity and that Saraca indica methanolic extracts can mitigate the harm 
produced by lead. 

Conclusion 

Important information on the sub-chronic and chronic oral toxicity profile of S$. indica is 
provided by this study. Both sub-chronic and chronic oral treatments of the S. indica methanolic 
extract to rats are safe. The findings of this study add to the mounting evidence for the ability of 
S. indica extract to safeguard the liver and kidneys by inhibiting LPO and enhancing 
endogenous antioxidant defences. The SIME has hepato and nephro protective qualities since 
lead damages the liver and kidneys. To fully understand the safety and protective qualities in the 


clinical trials, it is also necessary to determine the effect of this plant extract. 
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Phytochemical analysis and evaluation of antioxidant activity in methanolic extracts of 
Macrotyloma uniflorum (Lam) 
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Abstract: Macrotyloma uniflorum locally known as kulth, is a minor legume belonging to 
Fabaceae family. It is an underutilized crop with high nutritious and ethno-medicinal importance. 
Seed of Macrotyloma are used in the treatment of uterine stones, asthma, bronchitis, piles, 
diseases related to eyes, and liver. Methanol extracts of seeds of M. uniflorum were screened for 
the presence of phytochemicals. Antioxidant activity was evaluated by free radical scavenging 
activity and Ferric ion reducing power assay. Phytochemical screening of extracts revealed the 
presence of phenolics, tannins, saponins, terpenoids and flavonoids. Phenolic content observed 
was 34.1 + 0.004 mgGAE/g extract while the flavonoid content was 81 + 0.04 mgQE/g extract in 
the methanol extract. All the extracts inhibited DPPH radical in a concentration-dependent 
manner although methanol extract showed highest inhibition as compared to n-Hexane extract. 


DPPH assay of methanol seed extracts revealed good antioxidant properties with ICso values of 


7.80 +0.15 ng/mL while ferric ion reducing antioxidant power was observed to be 11.2 + 0.048 
umol/g dry wt + SD Fe? reduced. The antioxidant activity in the seed extract is attributed to the 
presence of the identified phytochemicals. The reported phytochemical studies and antioxidant 
potential supports its traditional uses and thus M. uniflorum could be used as a natural 


antioxidant, preservative and medicinal agent in food and pharmaceutical industry. 


Key words: Macrotyloma uniflorum, antioxidants, phytochemicals, flavonoids, phenolics 


Introduction 

Plants being rich source of phytochemicals, provides protection to the human beings against 
several diseases and oxidative stress (1,2). Horsegram (Macrotyloma uniflorum (Lam)) 
belonging to family Fabaceae, locally called as Kulth is a minor grain legume. It is native to 


southern Asia and in India the plant grows in northwestern Himalayas, Karnataka, Tamil Nadu 
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and Andhra Pradesh. The seeds are consumed as sprouts, or as whole meal in India. The plant is 
a perennial climber that grows at a height of about 55-60 cms. The leaves are trifoliate with 
petioles up to 7 cm long. The flowers creamish yellowish in colour and the pods are about 8 cm 
long, containing reddish-brown or black seeds of about 5-6mm in length. Horsegram seeds are 
deficient in essential amino acids like methionine and tryptophan, but are rich source of iron and 


molybdenum. 


The seeds have medicinal properties against asthma, bronchitis, urinary discharges. Soup of 
seeds is used in the removal of urinary stones (3). Also the studies were reported for activities 
against anti-hypercholesterolemic effect, anti-microbial activity, antihelmintic activity, anti- 
diabetic and anti-oxidant (4,5). The present study highlights presence of various phytochemicals 


and antioxidant activity in the seeds of horsegram. 
Material and Methods 
Collection of Plant Material and Extract preparation 


Seeds of horsegram were collected from Jammu region of Jammu and Kashmir. The seeds were 
homogenized into fine powder, and stored in vials. The powdered seeds (40 g) were extracted 
with methanol (400 mL), followed by continuous shaking. Sequential filtration was carried out 
thrice for the extracts using Whatman filter paper No.1. The filterrate was collected in sterilized 
petriplates and airdried to get gummy extract, which was redissolved inl mL of DMSO and 9 


mL of methanol to get a working solution and stored at 4° C for further experiments. 
Quantitative Estimation 


Phytochemicals in the M. uniflorum seed extracts were quantified to record the concentration of 


primary and secondary metabolites present in them. 
Total Carbohydrate Content 


Total carbohydrate content was estimated using 3, 5- Dinitrosalicylic acid) (6). 100uL of extract 
was taken in test tube and 900u1 of distilled water was then added followed by addition of 3mL 
of DNSA reagent (1g of DNSA, 0.2g of phenol, 0.5g of sodium sulphite and 1g of NaOH was 
dissolved in 100ml DNSA solution). Tube was incubated at 90°C for 5 minutes and 5ml of 


distilled water was also added to it. OD was taken at 540nm and dextrose was used as standard. 
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Total Protein Content 


Total protein content was estimated using Lowry’s method (7). Alkaline copper sulphate solution 
was prepared by mixing solution A (2% sodium carbonate in 0.1N NaOH) and solution B (0.5% 
copper sulphate solution in 1% sodium potassium tartarate) in the ratio of 50:1. Folin—Ciocalteau 
(FC) reagent was diluted with equal volume of water just before use. 5mL of copper sulphate 
solution was added to the extract and incubated for 10 min at room temperature, followed by 


addition of 0.5 mL FC reagent. Absorbance was recorded at 660nm. BSA was taken as standard. 
Total Phenolic Content 


Total phenolic content was estimated using Folin-Ciocalteau reagent (FC) (8). To 1 mL of IN 
FC reagent 100 uL extract was added and the mixture was kept at room temperature for 5 min. 
Reaction was stopped by adding 1 mL of 20% of sodium carbonate solution. The tubes were 
further incubated in dark for 2 h and the absorbance was measured at 760 nm. Gallic acid was 


used as standard. 
Total Flavonoid Content 


Total flavonoid content was estimated using calorimetric method (9). 150 uL of 5% sodium 
nitrite was added to the tubes containing 100 uL extract. The tubes were incubated at room 
temperature for 5 min, followed by addition of 300 uL of 16% AICI3 to the tubes and the tubes 
were allowed to stand at room temperature for 6 min. | mL of 1 M NaOH (4%). was added to the 
mixture along with 550 uL of distilled water and absorbance was measured at 510 nm. Rutin was 


used as the standard. 
In Vitro Antioxidant Activities 
DPPH (2, 2-diphenyl-1-picrylhydrazyl) Assay 


DPPH reagent was prepared by mixing 18 mg of DPPH in 100 mL of methanol. The mixture was 
incubated at room temperature for 30 min. 4 uL of the extract was added to 100 uL of DPPH and 
to it 2 mL of acetate buffer was mixed. The tubes were incubated in the dark for 30 min at room 
temperature and the absorbance was calculated at 517 nm. Ascorbic acid was taken as positive 
control, methanol as negative control. BHT (Butylated hydroxytoluene) was used as a reference 


and the ICs» value was determined as ug me 
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FRAP (Ferric Reducing Antioxidant Power) Assay 


Reducing potential of extracts was assessed by FRAP assay FRAP reagent was prepared by 
dissolving 300 mmol L' acetate buffer (pH 3.6), 10 mmol L-1 TPTZ (2,4,6-tri (2-pyridyl)-s- 
triazine) in 40 mmol L' HCI and 20 mmol L"! FeCl;. To 3 mL of the FRAP reagent, 100 uL of 
extract was added and the mixture was incubated at 37°C for 5 min. Absorbance was measured 
at 593 nm using FeSO, as the standard solution. Results are expressed as pmol g' dry weight 


Fe** reduced. 
Statistical analysis 


All Experiments were conducted in triplicate and results are presented as the mean + standard 


Error (SE). 
Results and discussion 


Secondary metabolites present in plant organs have several pharmaceutical properties that have a 
positive effect on human health (10). Plants rich in phenolics, flavonoids, alkaloid tannins and 


terpenoids have anti-inflammatory and anti-cancer potential (11). 
Quantitative phytochemical analysis 
Total carbohydrate and protein content 


Legumes are rich source of nutrients and phytochemicals which have been known for their 
contributions to health, food and economy (12). Legume starches contain high content of 
amylose with less bioavailability and low glycaemic index which is beneficial for health and 
especially for the prevention of diabetes (13). Carbohydrate content recorded in present study 
was 27.7 mg/g in the methanol extract while Sudha et al., (14) reported carbohydrate content 
ranged from 51.9-60.9% and 56.8-66.4% in whole and dehulled horsegram seeds respectively. 
However, Bravo et al., (15) reported 36+1.17g starch per 100 g dry matter in raw horsegram 
seeds. Legumes are rich sources of protein, with protein content ranging 16%-43%. (16). The 
total protein content observed in the methanol extract of seeds of M. uniflorum was 10.4 mg/g 
while Yadav et al. (17) recorded protein and oil content in the seeds of the wild horsegram which 


was 38.37 + 1.03% crude protein. 


Total phenolics and flavonoid content 
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Phenols and flavonoids are major health promoting substances (10). The total content of phenols 
observed in the present study was 34.1 + 0.004 mgGAE/g extract while the flavonoid content 
was 81.0 + 0.04 mgQE/g extract in the methanol extract. Misra and Pathan, (18) recorded high 
polyphenol and tannin content in horse gram as compared to the other legumes like chick pea, 
mung gram, pigeon pea. They also reported loss of polyphenols in pressure cooked horse gram 


which was due to the thermal decomposition of these compounds. 
Antioxidant activity 


The presence of bioactive metabolites in plants helps in avoiding the damage caused by reactive 
oxygen species (19). The antioxidant activity of horse gram extracts was determined by DPPH 
and FRAP assay. Ferric reducing potential of the seeds was observed to be 11.2 + 0.048 mol/g 


dry wt + SD Fe? reduced while the radical scavenging activity in extracts from horsegram seeds 


was observed to be with ICso values of 7.80 + 0.15 ug/ml. Similarly, Siddhuraju and Manian (20) 
observed good antioxidant activity in different extracts of horsegram seeds. Interestingly, they 
reported that 70% acetone extracts of dry-heated samples showed significantly (P < 0.05) higher 


hydroxyl radical-scavenging activity. 
Conclusion 


The present study reveals the use of horsegram seeds as potential sources of natural antioxidants 
with significant antioxidant potential. The high antioxidant content in the methanolic extracts is 
due to the presence of phenolics and flvaonoids. So, the seeds can be used as potent source of 


secondary metabolites in herbal and pharmaceutical industries. 
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Abstract: Surgical gowns act as a barrier to protect both the patient and the surgical staff by 
preventing the transmission of microorganisms and body fluids. The fabric construction of the 
surgical gown (woven/nonwoven) affects the comfort when worn for prolonged hours. This 
study aimed to determine the preference of surgical staff for reusable (woven) and disposable 
(nonwoven) surgical gowns, and analyse their opinions on the reusable surgical gowns using 


recycled fabric. 


Descriptive research design with a sample size of 35 was used. The study participants were 
surgical staff with an average age of 42 years. An online survey using Google form was done to 
collect data. Wilcoxon Ranked Test was used for statistical analysis of the data. Statistically 
significant differences at p<0.01 were revealed for parameters such as comfort, increase in body 
temperature and environmental impact of the surgical gowns. Fluid repellence and movement 
restriction showed significance of p<0.05. No significant difference for moist free and itch free 


properties. 


Reusable gowns scored high on comfort and thermal properties, and its use could be encouraged, 
even with lower fluid repellence due to large pore size of the fabric, and reduced barrier 
protection after repeated washing and sterilisation cycles. Disposable gowns were preferred by 
fewer surgical staff for the superior barrier protection; however it raised environmental concerns 


due its non-biodegradability. 


Keywords: Reusable Surgical Gown, Disposable Surgical Gown, Comfort properties, Thermal 
Properties, Recycled Polyester. 


Introduction 
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During patient care, protective clothing/personal protective equipment (PPE) is health care 
worker’s line of defence from the infectious diseases, harmful microorganisms, blood and body 
fluids. The surgical gowns are the second most used PPE, following gloves (McQuerry et al., 
2021). Emerging illnesses like Ebola haemorrhagic fever, hepatitis B and C, SARS and, surge 
capacity situations like Covid-19 pandemic have underlined the importance of wearing PPE, 
especially the surgical gowns worn by doctors, nurses and other operation theatre staff in the 
operating room. (Aslan et al., 2013). These surgical gowns act as a barrier to protect both the 
patient and the surgical staff by preventing the transmission of microorganisms and body fluids 
(Atay et al., 2021). The surgical gown should provide absolute barrier protection along with 
comfort to the wearer for longer hours as lack of comfort in the surgical gown can be disregarded 
during any minor operation, but not during surgeries of longer duration. The fabric of the gown 
should have pores to transfer the excess heat produced by the body, thus enabling sufficient 
evaporation of sweat (Kaplan et al., 2012). Therefore, the surgical gown must have breathability 
to avoid accumulation of sweat. There are two types of surgical gowns commercial available — 
Reusable (woven) and Disposable (nonwoven). Re-usable surgical gowns are usually woven 
type, made of 100% cotton or 100% polyester or polyester/cotton blends or with polyester and 
viscose rayon blended fibre. Reusable gowns can generally be used for 50 or more washing and 
sterilisation cycles. Disposable surgical gowns are with materials that provide greater protection 
against fluid penetration (e.g., plastic films). Nonwoven fabrics are made from various forms of 
natural fibers (wood pulp, cotton) and synthetic fibers (polyester, polyolefin) that can be adjusted 
to desired properties through specific fiber types, bonding processes, and fabric finishing (Atay 
et al., 2021). Although , both reusable and disposable gowns have their pros and cons, but both 
the types of gowns have an environmental impact when seen from material life cycle 
perspective; and this influences the decision making process while selecting the surgical gowns. 
Reusable gowns are biodegradable when cotton or biodegradable polyester fibers such as poly 
lactic acid (PLA) are the main components, yet these contribute to water and air pollution by 
generating volatile organic compounds during washing and sterilizing processes. Disposable 
gowns have greater environmental impact, as these release greater amount of toxic compounds 
such as dioxins and mercury into the environment and add to the landfills during disposal 
process (Atay et al., 2021). From an environmental perspective, there is a need to emphasize the 


use of reusable surgical gowns and investigate the acceptability and sustainability of the surgical 
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gowns made of recycled fabric. The purpose of this study was to determine the preference of 
surgical staff for reusable and disposable surgical gowns in terms of comfort and protection; and 


also analyse their opinions on the reusable surgical gowns using recycled fabric. 
Methodology 

Study design 

Descriptive research design was adopted for this study, conducted over duration of one month. 
Study sample 


The study had a sample size of 35. The study participants were surgeons and an operation theatre 
staff of hospitals in Chennai region, with an average age of 42 years (19yrs — 68yrs.). Convenient 


sampling method was chosen for the selection of the study participants. 
Data collection 


The survey method using questionnaire was used to know the clothing comfort of reusable and 
disposable gowns, and the opinion about the recycled fabric surgical gowns. The questionnaire 
was developed as an online survey form using Google form to collect data. The Google form was 
used as it allows quick and easy collection, management and optimisation of the data. The forms 
were shared with the study participants via email. The form’s response destination was set to 


Google Sheets for direct addition of the data received in the form. 
Data analysis 


Statistical analysis of the data collected in Google spread sheet was done using SPSS software 
version 20. Due to a small sample size of the study, a non-parametric test was chosen to compare 
the responses for both reusable and disposable gowns and opinions about the use of recycled 
fabric reusable surgical gown. Wilcoxon Signed Ranks Test was used to determine the 
Statistically significant differences between the reusable and disposable surgical gowns. A p- 


value of 0.05, 0.01 or less was considered statistically significant. 


Ethical considerations 
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All study participants were informed about the aims of the survey, and their informed consent 
was obtained. The survey responses were kept confidential, and the response data was used for 


specifically stated purpose of this study. 


Results 
The study had 35 participants with the mean age of 42.14+13.36 yrs (19 yrs — 68 yrs) and work 


experience ranging from 5 yrs to above 15 yrs; 15 years above (n = 11), 5-10yrs (n = 15) and 0- 


Syrs (n = 9). 


The responses of the survey questions and Wilcoxon ranks test have been collated for 
comparison in Table 1. The reusable gowns had higher percentage of study participants strongly 
agreeing for comfort properties (37.1% for moist-free, 40.0% for itch free and 31.4% for 
freedom of movement). For thermal properties also reusable gowns had higher acceptance, 
34.3% strongly agreed that it did not increase the body temperature. The results of fluid 
repellence comparison between the gowns showed higher preference for disposable gowns, 
48.6% strongly agreed that disposable gowns have better in fluid repellence. Statistically 
significant differences at p<0.0/ were revealed for parameters such as comfort, increase in body 
temperature and environmental impact of the surgical gowns. The Wilcoxon ranks test showed 
significance of p<0.05 for parameters such as fluid repellence and movement restriction. There 
were no significant differences between gowns for moist free and itch free properties. A strong 
agreement of 37.1 % (Figure- 1) was revealed by the results of the opinions of the surgical staff 
on the use of recycled fabric for the reusable surgical gown. 


Table 1: Level of agreement and Wilcoxon Ranks Test statistics of responses of the surgical staff for 
comparison of different properties of reusable and disposable surgical gowns 


fort i Thermal 
Comfort properties ictiars ere 
Level of Type of ; , Fluid COTCCTTIG 
Agreement surgical gown) yyoict free | Itch free |Preedom of (No increase in | repellence 
movement body (Adding to landfill) 
temperature) 
N=35| % |N=35| % |N=35| % N=35 % N=35| % N=35 % 

Reusable 13 37.1 14 40 2 |314 12 34.3 6 | 17.1 2 5.7 

Strongly 
% 

fsaeay Disposable 6 | 174. |-8 )220|- 3. [ae] 3 86 | 17 1486] 15 42.9 
Agree % Reusable 10 | 28.6 1 2.9 13. | 37.2 17 48.6 8 | 22.9 8 22.9 
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Disposable 7 20 | 12 | 343] 11/315] 6 17.1 | 10 | 28.6 12 34.3 
Reusable 5 | 143] 11 |314] 6 |171]) 4 14 | 6 |171 5 14.3 
Neutral % 
Disposable 13. | 37.1 8 | 22.9] 10 | 28.6 13 37.1 3 8.6 5 14.3 
Reusable 2 | 57 | 6 |171] 3 | 86 1 29 | 14 | 40 13 37.1 
Disagree % 
Disposable 8 22.9) 5 | 143) 4 | 114 10 28.6 3 8.6 3 8.6 
Reusable 4/114) 3. 86] 2 | 57 1 2.9 1 | 29 7 20 
Strongly 
SE Disposable i] 38. |-2 |ea) 2/37] 4 86 | 2 | 57 15 0 
Test Statistics |z-value -1.679° -.167° -.888° -3.459° -2.324° -3.846° 
p-value 093 868 375 001 .020 .000 


Figure 1- Opinions of the surgical staff on the use of recycled 
fabric for resusable surgical gown 
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Figure 1: Opinions of the surgical staff on the use of recycled fabric for reusable surgical gown 
Discussion 


The present study evaluated the preference of the commonly used surgical gowns - reusable 
(woven type) and disposable gowns (nonwoven type) by the surgical staff. Surgical Gowns are 


the protective apparel designed to ensure the protection of the wearer from the spread of 
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infection should they come into contact with potentially infectious liquids and solid materials 
(Karim et al., 2020). A surgical gown must have performance features of microbial protection, 
thermal comfort (maintenance of body temperature), moist-free, itch-free, freedom of movement, 
fluid repellence, and resistance to tears and abrasions, and has least environmental impact. The 
performance features depend on the fabric construction of the surgical gowns. The presence or 
absence of any of these performance features affects the decision making process in selection of 
the surgical gown by the surgical staff. Both the types of surgical gowns have their advantages 
and disadvantages, and lack one or more of the performance features due to its fabric 
construction. The greater advantages with reusable surgical gowns include less solid waste from 
limited disposal and more comfort to the wearer, but there is a loss durability and barrier 


protection after repeated washing (Vinay et al., 2022). 


Comfort is a critical feature during surgical operations of longer duration. Air permeability 
influences the comfort level; the movement of heat and water vapour through a garment are 
probably the most important factors in clothing comfort (Behera & Arora, 2009). This study 
evaluated the comfort performance of the reusable and disposable gowns based on the survey 
responses of the surgeons to the preference and perception of the surgical gowns. Thermal 
comfort and breathability are related to the ability of the fabric to maintain skin temperature and 
allow transfer of perspiration generated from the body (Behera & Arora, 2009). The analysis of 
the data collected for comfort properties (moist-free, itch-free and freedom of movement) and 
thermal properties showed substantial preference for the reusable gowns over the disposable 
gowns. A study by Aslan et al. (2013) investigating comfort and microbial protection 
performances by subjective wear trials, found that thermal comfort performance of the reusable 
(micro fibre polyester woven) gowns was higher than the disposable (nonwoven) gowns despite 


their higher permeability and lower resistance values. 


Water repellence and water absorbency are critical to surgical gowns, as it prevents a ‘fluid 
bridge’ forming that pathogens can cross when the fabric wets out. Few studies have reported 
that reusable fabrics allowed some liquid penetration and bacterial transmission but disposable 
fabrics with an impervious layer prevented liquid penetration (Beam, 2011; Rivero, 2015). 


Disposable nonwoven surgical gowns were highly favoured over reusable gowns by the 
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participants of this study. The property of lower fluid repellence was considered a barrier in 


selection of reusable surgical gowns. 


Previous research has highlighted the sustainability of reusable gowns noting they are more cost- 
effective throughout their life cycle in terms of production costs, waste, and carbon footprints, 
and thus have a better environmental profile (McQuerry et al., 2021). Reprocessing of the 
surgical gown minimises clinical waste and reduces cost in terms of incineration. A study 
evaluating the environmental impact of reusable and disposable surgical gowns related to natural 
resource energy, global warming potential, blue water consumption, and solid waste generation, 
indicated that using reusable gowns reduced natural resource energy consumption by 64%, 
greenhouse gas emissions by 66%, blue water consumption by 83%, and solid waste generation 
by 84% when compared with disposable gowns (Vozzola et al., 2020). The responses of the 
survey conducted in this study showed that surgeons concur with the environmental concerns as 
indicated by the other studies. Their responses also reflected that they would prefer a surgical 
gown which has higher barrier, provides comfort, reusable and had least environmental impact. 
The survey conducted in this study also highlighted the acceptability and willingness to adopt 


surgical gown made of recycled fabric. 


A limitation of this study was a small sample size. In the future large scale studies can be 
pursued for comparing comfort, protection and environmental impact of the different types of 


surgical gowns. 


Conclusion 


Depending upon the fabric type and characteristic of the surgical gown, wearing it for long hours 
could cause considerable discomfort and lower work efficiency. The comparison analysis of the 
reusable and disposable surgical gowns done in this study reflected that reusable gowns are the 
preference of the surgeons and other surgical staff. Reusable gowns scored high on comfort and 
thermal properties, and its use could be encouraged, even with lower fluid repellence due to large 
pore size of the fabric, and reduced barrier protection after repeated washing and sterilisation 
cycles. Disposable gowns were preferred by few surgical staff for the superior barrier protection; 


however it raised environmental concerns due its non-biodegradability. With an approach to 
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minimise the waste and reduce the environmental footprint, the use of reusable gowns made of 


recycled fabric can be considered as a sustainable and responsible choice. 
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Introduction 


Crimes are actions that are against the law, are punishable, and may endanger the safety of the 
community or cause harm to any of its members. The act of imprisoning someone who has 
committed a crime keeps them confined to a secure area where everyone must abide by the same 
severe laws. Crime is a manifestation of thoughts in the mind, just like any other physical action. 
Retribution is no longer seen as the goal of reform as crime is now primarily seen as a societal 
issue. The scope of detention as a goal of imprisonment is also quite constrained. The ultimate 
goal of the prison sentence is thought to be the reformation of the criminal. In addition to the 
criminal side, the hardships of incarceration cause many prisoners to develop mental problems 
while they are there. The trial period is really stressful for the person. The under trial's mental 
condition deteriorates if the trial time is prolonged for months or years, which is fairly usual. The 
predicament is made worse by the difficult life in prison. The above-mentioned prison conditions 
have a significant negative impact on the quality of life and subjective wellbeing of the 
defendant. Criminal behavior may be caused by a negative attitude towards the law, which needs 
to be changed during reforms. A mismatch between personal objectives and cultural conventions 
frequently leads to a sense of alienation from mainstream life, which may lead to criminal 


activity. (Khurana et al; 2000) 


Every country has a portion of individuals who act illegally, violating the law and disrespecting 


other people’s rights and needs. Yet, not all persons commit crimes with the same regularity; 
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most of them are involved only in a one-off illegal event and then once again they become 
contributing members of society and avoid criminal conduct. On the other side, others find 
themselves again in illicit activities and finally in prison. Such continuing offenders are 
characterized as recidivists. Hence, recidivism in its general definition refers to those activities 
and behaviors, which are being against the law and are enacted by an already convicted criminal 
(Zara and Farrington 2016). Recidivism has had various definitions over the years. It includes, 
among other things, re-arrest, re-conviction, and re-incarceration. (Oruta, 2016). Recidivism, in 
broad terms, refers to an offender's relapse into criminal behaviour after being processed through 


the criminal justice system once or more. (Mckean, 2004). 


In Indian society, women are taken into consideration as Goddess, however then additionally 
from history to the existing society ladies are going through numerous united states and downs in 
their popularity. The past 3 a long time have witness a remarkable growth in the women crime. 
In India there are 14,657 (3.9%) female inmates until 2006 and circumstance of women prisoners 


may be very grim. (Instances of India file) 


As consistent with jail information India, there are 419623 folks in jail in India. Where in women 
represent 17,834. In India, an evaluation of prison facts at 5-12 months’ periods exhibits a 
growing fashion within the variety of women prisoners three. Three % of all prisoners in 2000, 
Nine% in 2005, 4.1% in 2010 and four. Three % in 2015 have been women. Lady prison 
population has improved quicker than the male prison populace on every continent. A majority 
of female inmates are inside the age group of 30 - 50 years (50. Five %), followed with the aid of 
18-30 years (31. Three %). Of the full 1,401 prisons in India, simplest 18 are one of a kind for 
girls, housing 2,985 female prisoners. Accordingly, a majority of female inmates are housed in 


ladies’ enclosures of preferred prisons. (Country wide Crime Information Bureau, 2015) 


Jail is an organization which reflects societal norms. Ladies in jail represent a unique institution 
in the jail population, first and predominant because of their intercourse and gender inequalities. 
They represent a small share of prison populace international. They face many troubles some as a 
result of their lives prior to imprisonment others attributable to their imprisonment itself. Social 
factors that marginalize their participation in mainstream society and contribute to the growing 


variety of ladies in jail consist of poverty, lack of social guide, separation or single motherhood 
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and homelessness. Ladies’ paths to incarceration are complicated and frequently rooted in 


histories of more than one abuses. (Bull world fitness Organ, 2011) 


Incarcerated ladies receive minimal reproductive fitness care and what they do acquire is 
regularly now not provided in accordance with expert ethic popular. They also have restricted get 
right of entry to statistics and in reality no say over choices even basic ones like which health 
practitioner they see or whether or not they'll see a physician at all. For folks who need to 
prevent or end a being pregnant, alternatives are further restricted and abuses are common. 


Crook justice handbook series (United countries, 2014) 


Within the beyond few many years, the jail population has expanded appreciably, 
growing a number of challenges inclusive of safety, health & hygiene, overcrowding and so 
forth. As jails had been generally designed to cater to male inmates, special steps want to be 
taken to make certain adequate situations for ladies as properly. Female inmates are regularly 
faced with jail infrastructure and administrative systems, which might be in large part oblivious 


to their gender - precise desires. 


Most of the research monitor that diverse socio-financial factors i.e., instructional popularity, 
paintings status, environmental factors and fashionable of dwelling affect women’s common 
properly-being. Moreover, women have much less access to the use of health care offerings in 
society. Imprisoned women are characteristically girls of decrease socio-financial historical past, 
unemployed, married, moms of young youngsters, and survivors of bodily and sexual abuse. 
Additionally, they generally tend to have a fragmented family records, decrease social 
integration and balance, substance abuse issues, and more than one physical and mental health 
troubles. They rarely get hold of adequate fitness care before coming into the jail. As a setting, 
prisons provide a unique possibility to invest within the health of disadvantaged and 
marginalized populations and deal with fitness inequalities and social exclusion, thereby 
attaining sustainable upgrades in well- being for offenders and their families and in turn, helping 
to reduce costs of re- offending. Sadly, prisons typically ignore these fitness problems, at some 
stage in imprisonment and after launch, which exacerbate the trouble. In spite of the supply of 
minimum stage of fitness care, prisons prove to be aid simply because of the hapless and 


impoverished ladies’ population. (Elsevier Public Health Emergency series, 2020) 
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Imprisonment as a technique of punishment has advanced over the centuries. In India, 
and maximum of the world nowadays, prisons are regarded as centers for the reform of 
criminals, in place of only a manner of punishment. ‘The environment of prisons has to be 
surcharged with superb values and the inmates have to be uncovered to a healthy environment 
with appropriate opportunities to reform themselves’. Very best court has affirmed the simple 
rights of prisoners — “there will be several elements that lead a prisoner to dedicate a criminal 
offense however however a prisoner is needed to be treated as a man or women entitled to all of 


the primary human rights, human dignity and human sympathy.” (Ministry of home Affairs,). 


It is observing, social shape and society have been equally liable for crime causation. 
Consistent with him ladies are vulnerable to commit crimes whilst they're did not attain 
‘culturally defined desires’ via ‘Institutional method.’ Highlighting the stress & theory of criminal 


activity based on anxiety or pressure of labor. (Merton, 1949) 


Ladies’s precise needs are ignored in jail, no longer unexpected; women in prison are not 
pinnacle precedence for people who do have women on their agenda. But, if imprisoned girls are 
visible as in need of attention, it's miles their maximum basic needs (i.e., reproductive fitness 
troubles, childbirth or physical harm) which might be considered worth of consciousness and not 
counselling and/or emotional/intellectual assist or repair which might represent an indulgence. 
Though it is less difficult to become aware of people with excessive mental illness and 
medicalized problem, however common mental issues or intellectual misery i.e., tension, 
depression, panic etc. That need other interventions (e.g., counselling) is an area that has been 
glossed over because those disorders are not taken into consideration severe sufficient 
(Shankardass, 2012). Similarly, Anthropological studies have determined that inequalities in 
almost all recognized societies, past and present, choose guys over girls. Ladies are every now 
and then equal to guys economically, politically or socially however in no known society do they 
have got extra manipulate over financial and political assets, workout extra electricity and 
authority or revel in extra status than men. Many sociologists provide an explanation for this 
inequality by using noting that girls on my own can supply delivery to and nurse infants, two 
sports crucial to a society’s continuation however usually missing in social popularity. For the 


reason that a first-rate supply of electricity, wealth and standing is the ability to earn cash or 


ISBN: 978-93-91248-77-2 198 


accumulate different items of price, any problem on ladies’s potential to pursue these rewards 


influences their social function (Chambliss and Eglitis, 2014). 


Recidivism is one of the most crucial ideas in the criminal justice system on a global scale, and it 
is a significant issue that all nations must deal with. (Forkuor 2017; Akporaro 2019). The rate of 
recidivism has increased globally despite numerous intervention measures, with negative results 
for individuals as well as for the social and economic life of the community. (Akporaro 2019). 
Additionally, the impact of recidivism on governments, global corporations, and humanitarian 
groups has made it a significant social issue. (Simasiku 2018). United States of America (USA) 
as the country with the worst crime rate in the world (Atieno 2017), in the same way, with more 
than 76.6% of freed inmates committing new crimes and going back to jail, it has the highest 


recidivism rate in the entire globe. (Flores 2018). (Tsegaye, 2022) 


The use of imprisonment as a form of punishment has evolved over time. Prisons are no longer 
just seen as a means of punishment, but rather as centers for the reform of criminals in most of 
the world today, including India. Prison environments must be enhanced with excellent values, 
and inmates must be exposed to a healthy atmosphere with appropriate opportunity for self- 
reform. The highest court has upheld the fundamental rights of prisoners, stating that "there are a 
number of factors that can cause a prisoner to commit a criminal action, but a prisoner needs to 
be regarded as a man or woman entitled to all fundamental human rights, human dignity, and 


human sympathy." (Ministry of home Affairs,). 


With the exception of self-reported illegal drug usage, socioeconomic standing (often determined 
by the three factors income or wealth, occupational level, and years of schooling) has a negative 
correlation with criminality. There is certainly an inverse association between crime and higher 
parental socioeconomic position. Criminality has a favorable correlation with unstable work and 


frequent unemployment. (Morgan, 2010). 


It is believed that lower socioeconomic position is positively connected with higher levels of 
stress and, consequently, the negative mental and psychological impacts of stress. These 
increased stress levels would likely have a positive correlation with the likelihood of committing 


a crime. (Baum, 1999) 
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A positive correlation between low income levels, the percentage of the population living in 
poverty, low education levels, and significant economic disparity in a region with increased 


crime is suggested by some, albeit inconclusive, research. (Ellis et al; 2009). 
Research problem 


The present review was aimed to gain a comprehensive understanding of health status and 
causing factors that leads to crime in incarcerated persons. The narrative review had been 


examined in eight, eight International and national respectively related studies. 
Methods 


A narrative review was designed. A systematic electronic search was used to identify relevant 
studies. The original research papers were only included in study. The electronic databases 
searched were: PubMed, EBSCO, Research Gate, Scopus and Allied Health Literature 
(CINHAL). The existing literatures were very systematically opted to recruit into this narrative 


review. 

Inclusion Criteria 

1. The paper which is easily accessible online and full text available. 
2. Original Research paper related to the topic. 

3. The studies which are completed in English language. 

Exclusion Criteria 

1. The research studies which are not available on journal database. 
2. Poor quality journal publications. 

3. The research study which is published in without ISSN number journals. 
4. The studies which are published in local language. 

Results and discussion 

International Literature 


The study used Western literature to identify prison victimization risk variables in Taiwan and 
evaluated how much of it could be applied to an Eastern setting. Four male prisons in Northern, 


Central, Southern, and Eastern Taiwan were used as the sample, and 1,181 valid surveys were 
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gathered overall. The principal conclusions of the current Western studies are generally 
supported by the data. However, none of the statistical models found a significant correlation 
between crowding and the likelihood of victimization, which could be explained by the fact that 
American and Taiwanese prisoners in the free community had quite different experiences and 
living circumstances. The study produced clear policy recommendations that could lessen 


victimization in jail and foster a culture of improved well-being there. (Kuo et al; 2012). 


A random sample of 996 people was used in a research to examine the health state of the New 
South Wales jail population. According to the study's findings, blood-borne infections, drug 
usage, alcoholism, and issues with physical and mental health are all very common among 
convicts. The majority of participants were overweight, and women were more likely to develop 
heart-related issues such high blood pressure and chest or angina symptoms. Additionally, poor 
eyesight, asthma, arthritis, and back problems were the most often reported illnesses by older 
women. Anxiety, depression, and substance abuse were the three most prevalent mental health 
disorders. Many of the women, however, have never used any type of community health care. 
For many prisoners, incarceration does give them a chance to deal with their health difficulties in 


a reasonably. (Indig et al., 2009) 


The purpose of the study was to investigate the experiences of male convicts who participated in 
quantitative and qualitative studies on violence and suicide. Before and after data collection for a 
cross-sectional study as well as a qualitative interview, participants at four male prisons 
completed a visual analogue scale of mood. In addition, participants were asked to provide three 
words to summarize their participation experience. The difference between pre- and post-mood 
ratings was investigated using paired samples T-test, and content analysis was used to investigate 
both positive and unfavorable remarks about the participants’ experiences. Overall, there was no 
significant difference in mood following participation in a similar qualitative study (5.1 to 5.0, p 
= 0.793), but there was a significant improvement in mood following participation in a cross- 
sectional study about suicide and violence (from 4.8 to 5.3, p = 0.016). The majority of 
participants gave good feedback about their experiences, saying that the process had been 
gratifying, relaxing, engaging, illuminating, and helpful. A lower percentage of individuals 
described their experiences as stressful, difficult, depressing, strange, and uncomfortable. 


According to this study, participants generally found the experience to be enjoyable when 
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investigating difficult subjects with male convicts, such as violence and suicide. These results 
refute the notion that conducting sensitive subject research with convicts is too risky, and they 


may help future researchers gauge participant risk. (Hemming et al., 2021) 


A study was done to examine how gender and health are related. The results of the study 
indicated that although there were significant disparities (affected) between men and women, 
both genders were impacted by the changing patterns of health (i.e., the growth in communicable 
diseases to non-communicable diseases). Cardiovascular diseases, which women and men 
experienced differently, account for about half of the rise in non-communicable disease. Women 
and men bear a disproportionate share of the burden of the rapidly rising tobacco-related diseases 
that are afflicting the world; women also faced HIV/AIDS and the sharp rise in mental health 
issues in distinct ways. In order to comprehend the differences and similarities between sex and 
gender, the relative importance of biological and socially constructed differences, and the ways 
in which these intersect with other factors affecting men's and women's health, the study 


examined the influences of sex and gender on both men's and women's health. (Payne, 2006) 


It comments on how including people with lived experience in a study looking at cancer care in 
prison and how doing so enhanced the research process from both an academic and lived 
experience standpoint. It is based on both written and vocal perspectives from academic and 
lived experience researchers involved in a study looking at the cancer diagnosis and treatment of 
inmates. The study included inmate cancer patients, prison medical professionals, oncology 
specialists, and custodial workers in interviews. Researchers with lived experience were involved 
in all stages of the study, including helping to conduct and analyses patient interviews. This 
demonstrates the significance and benefit of involving lived experience researchers in all stages 
of the study process. It considers how conducting interviews and interpreting data obtained while 
incarcerated is affected by the lived experience of jail. It considers how researchers’ academic 
backgrounds and real-world experiences interact. It illustrated how difficult jail research is, but 
how teaming up with academic and lived experience researchers may help researchers better 
prepare for the field, ask more insightful questions, and establish rapport with participants. These 
partnerships can be effective ways for academic and lived experience researchers to improve 
their skills, but they demand time commitment and a willingness to exchange knowledge. In 


order for academics and researchers with lived experience to work together successfully and 
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meaningfully, attention must be made to establish fair, open, and equal working relationships. It's 
crucial for academic and lived experience researchers to strengthen their skills. Relationship 
development and maintenance require dedication. These interactions can be facilitated and 
fostered by using a third person as a mediator. It is crucial to put the "do no damage" principle 
into reality and to have resources available to reduce this, especially with those who have first- 


hand experience with incarceration. (Visser, 2021) 


The qualitative analysis investigates the actual incarceration experiences of older persons. A 
larger mixed-methods longitudinal study that involved 23 older persons included interviews with 
them about their experiences in jail and upon release. Results discuss loss experiences, medical 
neglect, abuse by staff and other convicts, as well as the uncertainty and risk of prison life. Those 
who had been in prison admitted to feeling tension and anxiety after being released. While 
participants noted that getting older made it harder to handle prison life, they also talked about 
the advantages of being a senior. Older convicts may be able to remove themselves from 
dangerous situations due to maturity. Participants shared their rest and recovery experiences, 
demonstrating coping strategies and resiliency that may enhance psychosocial outcomes both 
inside and outside of jail. Informing measures to support this vulnerable community, this 


descriptive research focuses the voices of elderly prisoners. (Smoyer, 2020) 


According to a review of the literature, 93% of prisoners are released back into society. 
Recidivism—the practice of returning to prison after engaging in criminal activity—needs to be 
addressed, and the massive return of former criminals to society only serves to emphasize this. 
The goal of this phenomenological study was to interview former prisoners to learn about their 
opinions of prison educational programmes and to determine whether or not their education had 
influenced their decision-making and prevented them from committing crimes. This study's 
focus is on Texas's high rate of recidivism among male ex-offenders between the ages of 20 and 
40. 15 Texas-based male ex-offenders between the ages of 20 and 40 who were released from 
jail between six months and two years ago made up the study sample. The conceptions of 
motivation, the legitimacy of the legal system, learning as a component of personal development, 
and individual interpretation of one's life purpose served as the study's framework. The interview 
questions were designed to elicit comments from the participants that would demonstrate the 


degree to which information, personal growth, and social interaction shaped their experiences of 
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their educational programmes. Their improved awareness of how they interact with the world 
and the people they come in contact with was influenced by the knowledge they gained from 
their educational programmes. To the extent that they felt comfortable disclosing details about 
their experiences, the participants spoke about what they thought was significant. The foundation 
for identifying emergent themes was a synopsis of the key elements from the interviews. 
Recidivist study will always be necessary as society struggles with crime and deterrence. 
Legislation was passed during the study period to address some of the problems that the criminal 
justice system was experiencing. The need for this study stems from the need to advance our 


understanding of recidivism. (ELLIS, 2020) 


Inmates have high rates of both adult and childhood traumas. Childhood trauma is linked to a 
higher likelihood of criminal activity in addition to mental illnesses (such as depression and 
anxiety) and co-morbid conditions including alcohol and drug misuse as well as antisocial 
behaviours in adulthood. This study assesses rates of trauma in infancy and adulthood and 
investigates the effects of trauma's age of beginning and type on emotional issues and behaviour 
in a sample of jailed males (N4,000 Age at time of trauma, race, and the kind of mental health 
care received while incarcerated were used to build prevalence estimates for various types of 
trauma. HLM models were employed to investigate the relationships between traumatic 
experiences in childhood and adulthood and difficulties with depression, anxiety, substance 
abuse, interpersonal issues, and violence (each model estimated separately and controlling for 
age, gender, race, time incarcerated, and index offense). Childhood rates of physical, sexual, and 
emotional trauma varied from 44.7% (physical trauma in childhood) to 4.5 %. These rates were 
greater than adult rates (sexual trauma in adulthood). Many behavioural issues and clinical 
symptoms were discovered to be closely related to trauma exposure. Targeted intervention is 
essential due to the enormous number of males who are incarcerated and the power of these 


networks. (Wolff, Shi, 2012) 


Ethiopia currently faces a serious problem with crime in general and recidivistic behavior in 
particular. Every crime has social and economic costs for both society and the offender, but 
recidivism has the greatest negative social and economic effects because it makes society feel 
unsafe and fearful, leads to continued loss of life and property, and increases the cost of the 


criminal justice and law enforcement systems. Recidivisms and its causes, though, are little 
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known in Ethiopia. As a result, the purpose of this study was to investigate the causes of 
recidivism with a focus on Hawassa Correctional Centre inmates. They used a cross-sectional 
study design and a mixed research methodology. The quantitative data came from the 80 
recidivists who were chosen after thorough sampling. On the other hand, key informant 
interviews, semi-structured interviews, and case studies were used to collect qualitative data 
from 70 individuals who had been purposefully chosen. Thematic analysis was used to study the 
qualitative data while descriptive and inferential statistical methods were used to analyse the 
quantitative data. The study's findings indicated that recidivism is caused by both institutional 
and personal factors, including institutional factors such as mistreatment by prison staff, 
ineffective services, overcrowding, lack of an inmate classification system, inmate subculture, 
and lack of family support. Personal factors include age, sex, educational background, alcohol 
and drug use. Socioeconomic factors include peer pressure. The researcher suggests, in light of 
the findings, that efforts be made to include the problem of recidivism and social reintegration of 
offenders in current criminal policy, that prison management introduce offender-oriented 
treatment programmes, and that it collaborate with community organizations, faith-based 
institutions, and volunteer people and organizations to help recently released prisoners create 


opportunities for themselves. (Tsegaye, 2022) 


National Literature 


The amount of socially excluded people is more likely to be present in prisons. Prisons are 
necessary to separate and isolate some of those who have broken the law, according to the 
fundamental justification of the community that expresses its wishes through the use of courts. 
This segregation's idea has existed for as long as society has. This article covers Indian prison 
management, prison functions, and prison classifications. Prisons have a limited impact on 
reducing crime, and they can occasionally be quite harmful to the people within. There is dispute 
over who should be imprisoned and for how long, despite the fact that some people are 
dangerous and should be removed from society. Learn about the history of prisons, the 
sentencing practices that contributed to the current prison overcrowding issues, the philosophy 
that served as the foundation for the development of prisons, as well as the scope and 
consequences of jail overcrowding. The following section looks at inmate classification, 


educational opportunities for prisoners, prison businesses, treatment options, and convict 
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subculture, with particular attention to the past and present experiences of women and minorities. 
It looked at concerns with jail administration as well as the function and background of 
correctional personnel. The privatization of incarceration, inmate lawsuits, and jail operations, 
administration, socialization, and subcultures were all given additional attention. The last chapter 
focused on the future of prisons and prison concerns, with particular attention paid to the effects 
of drug laws, overcrowding, race, inmates' rights, prison violence, prison industries, other prison 
programming, and the role of correctional professionals. According to the analysis, prisons will 


likely continue to operate substantially as they have since they first began. (Naik, 2019) 


A study conducted to analyse the rising prevalence of non-communicable diseases in Indian 
prisons and calculate the prevalence of depression among them. According to PRISMA 
standards, a total of 9 papers that examined the prevalence of NCDs in Indian prisons and were 
published between January 2010 and August 2022 were considered. The channel plot was 
employed in STATA Version 16 statistical analysis to determine publication bias. 9 papers out of 
a total of 167 that were related were examined in this research. Depression was detected in 48.78 
percent of catches, on average. The review found that self-murder creativity, dental cavities, poor 
periodontal health, and moderate to severe depression were all much more common in the 
captures. The study's conclusions helped policymakers design and create practical preventive and 


remedial programmes for the benefit of prisoners as a whole. (Manna, 2022) 


In India, viral hepatitis is still seen as a significant contributor to the burden of disease. It is the 
most frequent reason for liver cancer and cirrhosis. One of the populations most at risk for 
hepatitis is prisoners. The purpose of the study was to calculate the combined estimates of the 
prevalence of hepatitis B and C among Indian convicts. The study chose studies in accordance 
with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 
criteria. The databases of PubMed, Embase, and Google Scholar were used for the thorough 
search. This meta-analysis included all cross-sectional studies published up to June 2020 that 
looked at the prevalence of hepatitis B and C among prisoners in India. The random-effects 
model was used to conduct the analysis. The I2 indicator was used to estimate the heterogeneity. 
Using Stata version 12 after extracting the necessary data, the meta-analysis was carried out 
(Stata Corp LLC, College Station, Texas). Five studies that satisfied the inclusion criteria were 


included and evaluated out of a total of 970 papers that were looked up in the databases of 
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PubMed, Embase, and Google Scholar. Four studies each reported the prevalence of hepatitis B 
and C. According to the findings, hepatitis B and C were present in convicts at rates of 8% (95% 
CI: 4-12) and 7% (95% CI: 1-13), respectively. High variability is seen in the studies, and there 
is no sign of publication bias. Hepatitis B and C prevalence among male inmates was 4.48% 
(95% CI: 3.64%-5.32%) and 6.35% (95% CI: 5.48%-7.23%), respectively, while it was 1.53% 
(95% CI: 0.31-2.75) and 2.10% (95% CI: 0.28-3.93) among female inmates. The results of the 
study indicate a significant prevalence of hepatitis B and C in convicts, which is very alarming. 
Interventions that are appropriate and efficient are crucial for reducing the spread of hepatitis B 


and C in prisons. (Ajeet, 2021) 


Criminality and drug usage have a complicated relationship. There are significant rates of drug 
usage among convicts and criminal activity among drug users in public places. Inadequate data 
are available from South Asian nations, including India. The study's objective was to evaluate 
the criminal behaviour pattern of the opioid-dependent participants as well as their substance 
usage throughout the month before, during, and after incarceration. With the aid of a specially 
created tool to track criminal acts and substance use before, during, and after last incarceration, 
opioid-dependent subjects (n=101) attending two community drug treatment clinics who have 
ever come into contact with the law were evaluated using a cross-sectional study design and 
purposive sampling. 93% of the participants had engaged in unlawful activity at some point in 
their lives. The most frequent unlawful activity was physical assault, while 23% admitted to 
selling narcotics and 9% to committing major offences. Around 95% were detained by the 
police and 92% had been arrested. Approximately 29% of people were detained for drug-related 
offences such possession or usage, and 3% of injectable drug users were detained for having 
injection equipment on them. Approximately 85% of those who had been incarcerated at least 
once had used psychoactive drugs 88% of the time in the month before to their most recent 
incarceration. The most often used substance on a daily basis (68%) was an opioid, followed by 
cannabis (34%) and alcohol (22%). Ninety-seven percent of respondents said drugs are available 
in jails, and 65% said they used drugs when they were imprisoned previously. The most often 
used drug in prisons was marijuana (35%) followed by painkillers (19%). Seventy-six percent 
began using drugs immediately after being released from prison and 13% of opioid users 


overdosed within a year of being released. Cannabis use, injecting drugs, and opiate use before 
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prison all predicted prison drug use. Opioid addicts frequently run into legal issues, including 
being imprisoned. Many users become addicted on drugs when they enter prison, which is a 
significant factor in their continuing drug usage while incarcerated. Treatment for substance 


misuse is required at all phases of the criminal justice system. (Rao, 2016) 


Women's captures in India are tracing gender differences in theories of incarceration. It examines 
the notions of imprisonment with a focus on female prisoners. The male centric prejudice of 
criminology is emphasized, and its effects on the cause of women's captures are examined. It 
aims to identify women's captures in the larger spectrum of social life by connecting vivid social 
generalities like social justice and social choice with women's captures. The methodology of 
qualitative investigation was applied. Primarily secondary sources research on prison and captive 


reforms. (Kamthan, 2018) 


Two phases of the exploratory cum descriptive study were carried out: the recitation phase and a 
baseline examination of the records on file with the state governor's department of captivity. In 
order to understand the profile of the woman captures and to offer recommendations for their 
recovery, studies and social, provident, and other aspects are examined. The women who were 
arrested and the jail staff served as the major sources of information, and secondary sources 
included interviews, observations, focus groups, and case studies. One-sixth involved lucrative 
detriment, one-ninth involved moral aberration, and one-seventh were minor malefactors, 
according to samples of womanish malefactors from Rajasthan, Punjab, and MP. Poor 
profitability was intended to have more of an impact on a lawbreaker's profile than low cast. 70 


female miscreants are used to illustrate how ignorance is almost tied to crime. (Ram, 2018) 


The National Institute of Mental Health and Neuroscience, Bangalore, did a study titled Mental 
Health and Substance Use Issues in Incarcerations: The Bangalore Prison Mental Health Study 
Original Assignment for National Action. According to the survey, a significant percentage of 
captured people had physical and mental health issues. A sizable percentage of female patients 
with schizophrenia were found to have a major psychotic complaint. More than seven out of 
every hundred captured people admitted to intentionally injuring themselves, and two out of 
every hundred captured people said they had occasionally attempted self-murder. Around fifteen 
out of every 100 trial captures who attempted a deliberate tone-detriment after being taken 


captive expressed a viewpoint about a social personality complaint. In addition, a 1998 joint 
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study by NIMHANS and the National Commission for Women evaluated internal morbidity in 
women held in central captivity in Bangalore and simulated severe instances of internal 
suffering, including dissatisfaction, fussing, bad sleep, and decreased food. The key observation 
regarding women was that they were noticeably older than men. With one in four being light and 
nearly an analogous proportion being obese or fat, they had issues with both undernutrition and 
over nutrition. Important questions are raised concerning the lack of exercise in captivity and the 


decreased risk of chronic diseases like hypertension and diabetes as a result. (Math et al; 2011) 


Conclusion 


Following an in-depth document search, Incarceration leads to many physical and mental health 
problems. Many behavioral issues and clinical symptoms were discovered to be closely related to 
trauma exposure. Participants shared their rest and recovery experiences, demonstrating coping 
strategies and resiliency that may enhance psychosocial outcomes both inside and outside of jail. 
Informing measures to support this vulnerable community, descriptive research focuses the 
voices of elderly prisoners. The results of the study indicate a significant prevalence of hepatitis 


B and C and communicable and non-communicable diseases in convicts, which is very alarming. 


Scope for further work 


The conceptions of motivation, the legitimacy of the legal system, learning as a component of 
personal development, and individual interpretation of one's life purpose to be served. The 
efforts be made to include the problem of recidivism and social reintegration of offenders in 
current criminal policy, that prison management introduce offender-oriented treatment 
programmes, and that it collaborates with community organizations, faith-based institutions, and 
volunteer people and organizations to help recently released prisoners create opportunities for 
them. The study's conclusions helped policymakers design and create practical preventive and 
remedial programmes for the benefit of prisoners as a whole. The study produced clear policy 
recommendations that could lessen victimization in jail and foster a culture of improved well- 
being there. None of the statistical models found a significant correlation between crowding and 
the likelihood of victimization. A need for researchers to reassess the views of prisoners as a 
‘sensitive’ population, and also to reassess topics such as suicide and violence as ‘sensitive’ or 


‘risky’. The involvement of people with lived experience of prison in research is one way to 
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critically analyse and potentially bring about positive change within this system. The research 
should be ongoing to mirror the changes occurring in society. The shifts in culture and policy 
have an impact on the rehabilitation of prisoners and upon their release; they will in turn have an 


impact on society. 
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Abstract: Rehabilitation of missing teeth with the use of dental implants has gained popularity 
in the past few decades. The pneumatisation of maxillary sinus in posterior maxillary area 
complicates the use of dental implants with an optimum stability. To overcome this, many 
techniques have been described in literature and transcrestal approach for sinus augmentation is 
one such technique. To further enhance the healing and improve gain in bone height, many 
materials and techniques have been developed. This study investigates the effect of Platelet-rich 
fibrin and allograft on the implant stability and bone regeneration in patients with transcrestal 


approach for sinus augmentation at three different time intervals. 
Keywords: Transcrestal sinus augmentation, Indirect sinus lift, Platelet-rich fibrin. 
Introduction: 


The application of dental implants for the prosthetic rehabilitation of missing teeth has provided 
a multitude of treatment options for patients. Loss of teeth in posterior maxillary area can lead to 
adverse consequences. Maxillary sinus pneumatisation is one of these that precludes placement 
of implants due to anatomical constraints. This anatomical situation complicates the achievement 
of an effective primary stability. Maxillary sinus augmentation has been shown to be a 
predictable method to increase posterior maxillary bone height, and allow placing dental 


implants when the residual alveolar ridge is deficient in bone volume. | 


To tackle with post extraction resorption amounting to deficient bone volume in posterior 
maxilla, many approaches have been described to augment the residual bone by ensuring sinus 
membrane elevation up to 5mm without tearing it. Boyne and James first described the sinus lift 


technique based on a modification of the Caldwell-Luc sinus revision, involving a lateral 


ISBN: 978-93-91248-77-2 211 


approach to the sinus that allows a remarkable bone augumentationupto> 10mm even in atrophic 


ridges.” 


Tatum Jr in 1986, proposed the use of osteotomes in a definite sequence with a transcrestal 
approach, to perform a controlled fracture of the floor of the sinus, thus mitigating associated 
morbidity and post-operative discomfort.* Summers, in 1994, modified the technique by using 
conical osteotomes that provided lateral force compression and thus, increased lateral bone 
density.*° Cosci and Luccioli in 2000, proposed a single stage crestal approach using a specific 
drill sequence without fracturing the bone by providing a particular tip-design of the drill.° Even 
after it being a blind approach, the transcrestal technique has reported lesser frequency of sinus 


membrane perforation compared to the direct sinus approach. 


The transcrestal approach using the sinus balloon technique has the advantages of requiring a 
minimum of 3mm or more of residual bone compared to the osteotome technique which requires 
a minimum of 6 mm.’ Muronoi et al. in 2003 B and Soltan et al. in 2005 ° described theuse of 
sinus balloon in direct sinus lift, placing it through a window in the lateral sinus wall. Kfir et al. 
in 2006 '° described the use of sinus balloon technique intranscrestal sinus lift, placing bone 
grafts and dental implants in the same surgical step. Since elevating the sinus membrane creates 
a space, various graft materials have been studied over the years to augment this space. The use 
of autograft has been considered a gold standard for the same but donor site morbidity precludes 
its use. Hence, allogenous grafts, xenografts or their combinations have been considered for due 
application. Owing to its wound-healing and osteogenic properties, Platelet-Rich Fibrin has also 
been considered either solely or a mixed substitute with bone grafts during sinus lift 


rT 
procedures. 


Various materials and techniques have been developed to expedite bone healing process and 
reduce its healing period. Recent studies have shown that, platelet-rich fibrin (PRF) which is 
derived autogenously from the own blood of the individuals, increase regeneration and accelerate 


the wound healing, due to its various growth factors. 


This study particularly aims to evaluate the effect of sinus membrane elevation using Platelet- 
rich Fibrin mixed with allograft using the transcrestal approach with a sinus balloon on the 
primary stability of implants and also the gain in bone height achieved over a protracted follow- 


up period including 3 months after prosthetic loading of the implants. 
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Material and Methods: 
Study design 


This study is a prospective, open label, single arm study that included patients visiting the 
Department of Prosthodontics at Government Dental College, Nagpur for implant prosthesis with 
maxillary posterior region. All the patients were explained in detail about the advantages and 
prerequisites of participating in the study and a verbal as well as written informed consent was 
obtained from willing patients.Inclusion criteria were patients more than 18 years of age, 
maxillary posterior edentulous area, good oral hygiene, healed edentulous area for at least 6 
months, minimum height of 6mm and width of 5mm, patients providing informed consent. 
Patients with medically compromised conditions such as diabetes, hyperthyroidism, epilepsy etc: 
carcinoma, pregnancy, smoking, chronic alcoholism, uncontrolled periodontal disease, poor oral 
hygiene, parafunctional habits, implants with fenestration and dehiscence, implants failed during 
study, severe inter-maxillary skeletal discrepancy, sinusitis and infection related to maxillary 


sinus and patients not willing to undergo surgical procedure were excluded from the study. 
Radiographic Image Acquisition 


Prior to the surgery, general physical and oral examinations were performed. Dental cone beam 
computed tomography (CBCT) radiographs were taken to determine bone height and width up to 
the sinus floor. Patients having minimum of 6-8mm of bone height and =>5mm of bone width 


were included. CBCT was evaluated to rule out any possible maxillary sinus pathology. 
Surgical Procedure 


All surgical procedures were performed by the same operator. The patient received an oral 
prophylaxis antibiotic (2 g amoxicillin-clavulanate or 600 mg clindamycin in case of penicillin 
allergy) 1 hour before the surgery. Patients mouth was rinsed with 0.12% chlorhexidine 
gluconate mouth rinse (for 1 minute after which local anesthesia (2% lidocaine with epinephrine 
1:80,000) was administered. A mid-crestal incision was made, and a_ full-thickness 
mucoperiosteal flap was raised to expose the underlying bone in maxillary posterior edentulous 
area.Stage I surgery with indirect sinus lift was performed using OsstemCrestal Approach Sinus 
KIT (CAS-KIT). Sinus elevation of 3-4 mm was achieved using hydraulic pressure and bone 


graft material (Xenograft and PRF) was added. The implant of predetermined size based on the 
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CBCT evaluation was then placed and primary stability was measured using Radio Frequency 
analysis (Osstell ISQ; Gotegog, Sweden). The flap was sutured with 3-0 nonresorbablemersilk 


suture. Radiographic evaluation using CBCT was done after sinus elevation. 


Patients were recalled after 7 days to examine wound healing and suture removal. After 6 months 
of postsurgical implant placement, patients were followed up and Stage 2 recovery of implant 
was performed. Implant Stability values using RFA (radio frequency analysis) and radiographic 
evaluation (CBCT) of sinus floor was calibrated and prosthetic loading of the implant was 
instituted. 3 Months after the implants were loaded; patients were followed up to recalibrate 
Implant Stability values using RFA (radio frequency analysis) and radiographic evaluation 


(CBCT) of sinus floor. 


Data Analysis: 


The continuous parameters were summarized in terms of mean, standard deviation, median and 
range at each time point. The change in the parameter values across time points were statistically 
evaluated using repeated measure analysis of variance. The paired comparison of each parameter 
was done between time points using paired t-test and was corrected for multiple testing using 


Bonferroni test. 


All the analyses were performed using SPSS version 26.0 (IBM Corp, USA) software and 


statistical significance were tested at 5% level. 
Results 


The study included 17 patients (8 men and 9 women) with an average age + SD = 56.12 + 15.89 
years (Table 1). No patients experienced any postsurgical complications. Increased alveolar bone 
height was radiographically observed in all subjects. New bone continuous with the sinus floor 


was detected around the apical end of the implant. 


Table 1: Descriptive statistics for demographic parameters 


Parameter Statistics 
Age in years Mean 56.12 
Standard 15.89 
Deviation 
Median 56.00 
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Minimum 17.00 

Maximum 77.00 
Sex [n (%)] Male 8 (47.1) 
Female 9 (52.9) 


The average implant stability at immediate postop (baseline) RF Analysis was found to be 67.65 
(Mean + SD = 67.65 + 8.31). At 6 months, the average implant stability seen was 71.29 with a 
standard deviation of + 6.9. After 3 months of loading, average implant stability of 71 + 7.19 was 
observed. A statistically significant increase (p-value <0.0001) in implant stability from baseline 
to 6 months was noted, while the change from 6 months to 3 months after loading was non- 


significant. (Table 2) (Figure 1) 


Table 2: Comparison of implant stability across time 


Implant stability at Statistics P-value* 
N 17 < 0.0001 
Mean 67.65 
Baseline Standard Deviation 8.31 
Minimum 52.00 
Maximum 79.00 
N 17 
Mean 71.29 
After 6 months Standard Deviation 6.90 
Minimum 58.00 
Maximum 82.00 
N 17 
Mean 71.00 
After 3 months of loading Standard Deviation AAD 
Minimum 57.00 
Maximum 81.00 


*Obtained using repeated measure analysis of variance 
Statistically significant increase in implant stability with time. The change from baseline to 6 


months was significant, while the change from 6 months to 3 months after loading was non- 


significant. 
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Figure 1: Implant stability across time 


Implant Stability 


mBaseline mAfter6 month After 3months of loadingi.e 9 month from placement 


An average sinus elevation of 3.82 + 0.73 at baseline evaluation, 2.26 + 0.71 at 6 months, and 
2.15 + 0.63 at 3 months after loading was observed. The decrease in the sinus elevation from 
baseline to 6 months was statistically significant (p-value < 0.0001), whereas the change from 6 


months to 3 months after loading was non-significant. (Table 3) (figure2) 


Table 3: Comparison of sinus elevation across times 


Sinus elevation at Statistics P-value* 
N 17 < 0.0001 
Mean 3.82 
Baseline Standard Deviation 0.73 
Minimum 3.00 
Maximum 5.00 
N 17 
Mean 2.26 
After 6 months Standard Deviation 0.71 
Minimum 1.00 
Maximum 3.50 
N 17 
3 months after loading Mean 2.15 
Standard Deviation 0.63 
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Minimum 1.00 


Maximum 3.50 
*Obtained using repeated measure analysis of variance 


Statistically significant decrease in the sinus elevation with time. The change from baseline to 6 
months was significant, while the change from 6 months to 3 months after loading was non- 


significant. 


Figure 2: Comparison of sinus elevation across times 
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Discussion 


Different sinus augmentation procedures have shown their effectiveness towards gain in bone 
height in maxillary posterior regions with pneumatised maxillary sinuses. The present study 


investigated the effect of Platelet-rich Fibrin mixed with allograft on primary stability of 
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implants and gain in bone height in patients treated with transcrestal approach for sinus 


augmentation. 


Trasncrestal sinus elevation with the use of graft materials has shown to enhance the rate of bone 
formation. Adding a bone substitute provides an osteoconductive scaffold and maintains the 


space required to support the Schneiderian membrane and prevents its premature collapse. 


This study showed an increase in mean implant stability from 67.65 at baseline to 71.29 at 6 
months. The sinus membrane and the surrounding bony walls have an innate osteogenic 
potential. This is further enhanced by the use of a graft material. The increase in stability could 


be attributed to the use of Platelet-rich fibrin along with allograft. 


Platelet-rich fibrin, as a fibrin biomaterial, carries favourable constituents present in a blood 
sample such as, a large quantity of platelets and leukocyte cytokines.” Concentrated platelets 
contain many growth factors, including the PDGF, TGF-B, IGF, EGF, fibroblast growth factor, 
and bone morphogenic protein.’ These growth factors play a central role in hemostasis, 
angiogenesis, osteoblastic proliferation and differentiation which makes PRF advantageous. Its 
molecular structure and low thrombin concentration facilitate the migration of endothelial cells 
and fibroblasts.'* PRF aids in postoperative protection of the surgical site and seems to accelerate 
the integration, maturation, and remodelling, and enhances bone graft density. The use of PRF 
during bone grafting constitutes the following four advantages. First, PRF plays a vital 
mechanical role in maintaining and serving the grafted materials. Second, the fibrin network at 
the regenerative site facilitates cellular migration, vascularization, and survival of the graft. Thus, 
PREF aids in keeping the graft particles together and provides a scaffold for formation of new 
bone, especially during early bone healing period. Third, the platelet cytokines (PDGF, TGF-B, 
and IGF-1) are gradually released as the fibrin matrix is resorbed, thus continuing the process of 
healing. Finally, the presence of leukocytes and cytokines in the fibrin network facilitate the self- 


regulation of inflammatory and infectious phenomena within the grafted material. '° 


The decrease in sinus elevation from a mean of 3.82 at baseline to 2.26 at 6 months can be 


attributed to graft contraction which is similar to data available in literature.” 


Long term follow-up will further help to determine the survival rate ofsinus augmentation and 


implant. 
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Conclusion: 


Implant placement in the posterior maxilla that are atrophied can be greatly extended by indirect 
sinus lift procedure through the crestal approach as the procedure is very easy, less invasive, time 
saving with reliable results. The use of Platelet-rich fibrin mixed with allograft aids in the 


increase of stability of implants place along with transcrestal sinus elevation. 
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